
 
 

 
British Academic 

Anaesthetists 
 

1950 - 2000 
 
 
 
 

Volume 2 
 
 
 
 

Michael J Harrison 
 
 



 
 

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publisher:  Michael J Harrison 
Address:  Khandallah, Wellington NZ 6035  



 
 

British Academic Anaesthetists 
 

1950-2000  
Volume 2 

 
 
 
 

Michael J Harrison, MD   FRCA   FANZCA 

 
Associate Professor, Department of Surgery and 

Anaesthesia, University of Otago (Wellington) 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 

     Publisher:      Michael J Harrison 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
National Library of New Zealand Cataloguing-in-Publication Data 
 
Harrison, M. J. (Michael John), 1946- 
British academic anaesthetists: 1950-2000. Volume 2 
 
Michael.J.Harrison 
ISBN– 978-0-473-32137-6 (softcover) 



 
 

Preface 
 
Research is the life-blood of medical practice.  Without it we would still 

be following the edicts of Galen; a major investigator of his time.  Since 

the renaissance medical knowledge has advanced because of the efforts 

of many investigators.  Anaesthesia, a relative newcomer to medicine, 

got off to a slow start.  The development of drugs and machines 

accelerated from about 1950 and, in the lifetime of many anaesthetists 

still working, changed from primitive to sophisticated. 

This second volume highlights the work of some of the British 

workers in anaesthesia and it is not complete.  A third volume would 

still not be complete, and to put it all into an international context 

would be a daunting proposition.   

 Below are the individuals whose work, and that of their 

colleagues, is covered. The dates 1950 -2000 have been transgressed 

but that’s OK! 

 
“It is the truth alone that we desire to know, and what a joy does it 
not give to have sought it out.”  Carl Wilhelm Scheele (1742 -86) 
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Ronald F Woolmer 

VRD BA BM BCh FFARCS 

Professor Woolmer qualified from St 

Thomas’s Hospital in 1932 (BM BCh). He 

was awarded the Diploma in Anaesthetics 

in 1936.  He became an anaesthetic 

registrar at the Westminster Hospital 

three months before joining the Royal 

Naval Volunteer Reserve in 1939.  In 1941 

he published a textbook ‘Anaesthetics 

Afloat’ [1]. i 

At the end of the war, after a short time at the Woolwich memorial Hospital, he 

became Senior Lecturer in Anaesthetics in Bristol; later becoming Reader. 

In 1957 he moved to the Research Department of the Faculty of Anaesthetists 

in the Royal College of Surgeons becoming the British Oxygen Company 

Professor in 1959.  He studied research methods in the USA and returned to 

Britain with ideas and an interest in electronics.  He died in December of 1962 

year aged 54ii.   

.......................................................................................................................  

Ronald Woolmer was the first President of the Biological Engineering Society, a 

Vice-President of the International Federation for Medical Electronics and he 

was founder of the Anaesthetic Research Group (Society).   

 

                                                           
i Photograph courtesy of Royal College of Surgeons of England.....     The VRD (Voluntary 

Reserve Decoration) was awarded to commissioned officers in the United Kingdom's 

Royal Naval Volunteer Reserve (RNVR) for long service and good conduct. 
ii Obituary -  Annals of Royal College of Surgeons of England by GSWO. 1963;332(2):129-

131 
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His first journal publication was in 1947, “Death from renal anoxia after 

Myanesin anaesthesia” [2] . Myanesin was a muscle relaxant iii that did not 

cause respiratory arrest...it had what was called a lissive effect – useful for 

conditions with increased muscle tone (it was also effective orally).  The patient 

was given three doses.  She died on the sixth postoperative day – she had had 

haematuria and at post-mortem the appearance of the kidneys was consistent 

with anoxia. Haemoglobinuria had recently been described by Pugh and 

Enderby (Lancet Sept 13,p387) following Myanesin and so this had stimulated 

Hewer and Woolmer to report this death. 

In 1951 he wrote about "Anaesthesia in Uruguay" [3], this was in the 

British Journal of Anaesthesia.  He spent two or three months there following 

negotiations between Uruguay and The British Council; Uruguay wanted 

someone to teach modern methods of anaesthesia which would lead to a supply 

of trained anaesthetists for the future.  He found the Uruguayans “the gayest 

and most hospitable people” - “The Uruguayans do not believe in revolution”.... 

and Uruguay “shines like a good deed in a naughty world.” 

The larger hospitals were “old and decrepit in the extreme” but a new 

hospital was being built with fifteen operating theatres and “well placed 

spectators’ gallery”.  Not all anaesthetists were medically qualified and many 

were medical students. Children’s tonsils were still removed without 

anaesthesia and obstetric anaesthesia was unknown. Because of the expense of 

anaesthetic agents closed circuit anaesthesia was common.  In Uruguay there 

was no such thing as income tax and he suggested … “We in Britain would be 

the happier if we could adopt some of the many pleasant ideas which form part 

of the Uruguayan way of life.” 

He was involved in several symposia … one in 1958 in Leeds on 

Pulmonary ventilation with a resulting publication edited by “Dr.R.P. Harbord 

                                                           
iii Berger FM. Brit. J. Pharmacol. (1947),2,241-50 
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and Professor R. Woolmer” in 1959iv.  Another set of proceedings on “pH and 

Blood Gas Measurement – Methods and Interpretation” was edited by Woolmer 

alone. It had 48 illustrations and cost 30 shillings. 

 

 

 

Churchill, London 1959 

The next publication was in ’Der Anesthesist’ and was on the subject of 

carbon dioxide homeostasis during anaesthesia [4]. Did he speak German?  

In 1960 he gave the Kelvin Lecture to the Institute of Electrical 

Engineers [Ref], the first physician to do so; it was on Medical Electronics.   

He published “The Conquest of Pain” in 1961v; this was a compilation 

of articles that had been published in a Sunday newspaper.  In the same year, 

what has been described as his thesis, was in print in the Proceedings of the 

Royal Society of Medicine [5], it was titled “Information Please”.  ‘Information 

Please’ was a presentation given on 2 December 1960, the “President’s 

Address”.  “The desirability of anaesthetists being learned, in the academic 

sense, needs no arguing” by which he meant “of being well informed”.  He was 

of the firm belief that the pre-operative assessment of the patient should not 

“be skimped”; preoperative assessment clinics have only become the norm in 

the last ten years.  Intra-operative knowledge was also of importance...and “the 

response to it which make up the science of anaesthesia, a science as yet in its 

                                                           
iv RP Harbord and RF Woolmer,  Contributor British Journal of Anaesthesia,  Publisher 

Sherratt 1959 
v The Conquest of Pain  RF Woolmer London Cassel 1961  171p  (Nat Lib Australia) 
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infancy”.  However he was aware of the argument of others that “the more 

apparatus there is in use the more there is to go wrong.” He dismissed this 

approach.  Apparatus had to run on the principle of ‘failure to safety’.  A 

comment made a little later is of great interest to the author: “A properly 

designed instrument should present the appropriate information to the 

operator in a form in which it can be used immediately and without further 

computation....”.  This is describing the use of artificial intelligence to produce 

diagnostic information years before the concept existedvi.    

He goes on to describe transducers for pulse detection and the 

determination of heart rate ... this can be “caused to flash a light and emit a 

bleep on a loudspeaker.” The sound signal was described as omnidirectional (cf. 

visual displays) and of use when the anaesthetist was otherwise engaged in 

“brow-mopping, light-adjusting or record-keeping.”  He went on to describe a 

variety of ways to automate other measurement devices.  He also included 

measures of blood loss in this armamentarium of devices (a 

haemoporrhometer), something we still lack. 

EEG analysis, anaesthetic blood gas concentrations, servo controlled 

devices for controlling the cooling of patients – he was certainly a futurist.  He 

even puts forward the idea of simulation for teaching.  “Clinical judgement and 

experience are indispensible, but by themselves are not enough”... “Information 

and control must go together, and we cannot fully exercise the control required 

for mastery of the situation unless we are supplied with the information which 

is a prerequisite for it.” 

 In1962 he seemed to be gaining momentum with an article on 

“Principles of measurement in anaesthesia” in Acta Anaesthesiologica 

                                                           
vi Lowe A, Harrison MJ. Computer enhanced diagnosis of malignant hyperpyrexia. 

Anaesthesia and Intensive Care, 1999;27:41-44 
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Scandinavica [6];  one on anaesthesia by remote control [7] and a book 

reviewvii.      

The article in Acta Anaesthesia Scandinavica was a transcript of a talk 

he gave at a Postgraduate Course in Aarhus (Denmark). He covered 

measurement concepts such as - the measurement should not affect the 

measured variable, the random and systematic errors should be assessed, 

biological variation, and that the values are relative to some other 

measurement device – therefore requiring calibration.  Response time also 

came under scrutiny as did analogue visual displays; he could see that digital 

displays were coming.  He also saw the value in the recording of measurements, 

either on paper or magnetic tape, so that the data could be replayed.  Even then, 

he voiced the “danger of being swamped by an inflow of information which is 

too great for us to handle.” 

Remote control of anaesthesia [7] – this paper with Fowler, Hill, 

Morgan, Nunn and Weaver was a description of an anaesthetic technique used 

to anaesthetise pigs whilst they were irradiated with neutrons or X-rays.  The 

anaesthesia was conducted at a distance of 40ft (12.1m) and in a concrete 

‘bunker’.  After a gaseous induction with Halothane the anaesthetic gas was 

passed through a 0.5cm bore pvc. tube to a Magill attachment.  The door to the 

chamber weighed 32 tons and took five minutes to close/open.  The only 

monitoring was a ‘stethograph’ as ECG and EEG monitoring was disrupted by 

the 50 KW of high frequency radio activity.  These problems are so similar to 

those of the present age where radiotherapy treatment and CT and MRI 

scanning are done with using remote anaesthesia.  

An interesting facet of this work is the death of several pigs in 1961 

due to heat stroke. This was put down to the ambient temperature and 

humidity in the cyclotron chamber.  Could it have been malignant 

                                                           
vii BJA 1962  4th April  vol 34  Book review 



 

6 

 

hyperpyrexia?  Malignant hyperpyrexia was first described in ‘recent’ times by 

Denborough (1960)viii. 

Professor Woolmer was obviously a farsighted academic anaesthetist. 

 

 

References: 

1. Woolmer, R.F., Anaesthetics Afloat. 1942. 

2. Hewer, T.F. and R.F. Woolmer, Death from renal anoxia after myanesin 

anaesthesia. Lancet, 1947. 2(6486): p. 909. 

3. Woolmer, R.F., Anaesthesia in Uruguay. British Journal of Anaesthesia, 1951. 

23(1): p. 42-8. 

4. Woolmer, R.F., Carbon dioxide homeostasis during anesthesia. Der 

Anaesthesist, 1960. 9: p. 47-50. . 

5. Woolmer, R.F., Information please. Proceedings of the Royal Society of 

Medicine, 1961. 54: p. 114-9. 

6. Woolmer, R.F., Principles of measurement in anaesthesia. Acta 

Anaesthesiologica Scandinavica. Supplementum, 1962. 11: p. 17-21. 

7. Fowler, J., et al., Anaesthesia for the irradiated pig: A study in remote control 

Br. J. Anaesth., 1962. 34(5): p. 327-331. 
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Sir Keith Sykes 

MA   MB  BChir (Cantab) 

FFARCS   FANZCA (Hon)  

FFA (SA)  (Hon)  DA  
 

Keith Sykes became a full-time 

lecturer at the Postgraduate Medical 

School and Consultant Anaesthetist at 

Hammersmith Hospital in 1958. He 

was promoted to Reader in 1967 and 

was Professor of Clinical Anaesthesia 

at the Royal Post-graduate Medical 

School and Hammersmith Hospital 
    i 

between 1970 and 1980.  He moved to Oxford in 1980 becoming the Nuffield 

Professor.ii He retired in 1991 and was knighted in the same year. 

In 1956 Keith Sykes was Assistant Anaesthetics Registrar at University College 

Hospital, London, and he reported on a visit to the USA where he had tenure of 

a Fellowship in Anaesthesia at the Massachusetts General Hospital, Boston, 

1954-5 [1, 2]. 

At that time, he thought that “the anaesthetist in America is still 

fighting an uphill battle for recognition. He has little to say in the clinical 

management of patients, and in some cases is not allowed to advise on the 

premedication or even the choice of anaesthetic which the surgeon orders him 

to deliver.”  The problem was that the demand for anaesthetic services had 

significantly outstripped the supply of suitably qualified anaesthetists.  Some of 

the problem was due to a maldistribution of practitioners but it had been 

calculated that another 18000 were needed.  The nurse anaesthetists carried 

the main load and were supervised by the surgeons who then treated 

anaesthetists as technicians. 

 

[Pask and Mushin responded with a letter strongly dissociating themselves from 

my criticisms! – personal communication] 

                                                           
i Photograph courtesy of Andrew Farmery, Nuffield Department of Anaesthetics, Oxford. 
ii J F Nunn. British Journal of Anaesthesia. 1999; 83(6): 916 
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  He describes in some detail the types of anaesthetic agents used; 

cyclopropane was used but there were worries about its explosive potential in 

the dry areas; ethyl chloride was banned because of cardiac arrests in children, 

at high altitude nitrous oxide was insufficiently potent to provide adequate 

analgesia and there were “grave doubts” about the safety of muscle relaxantsiii.   

A paper in 1959 compares anaesthesia with ether with anaesthesia using 

thiopental, nitrous oxide and an infusion of succinylcholine [3].  It is a clear 

exposition of the methods of anaesthesia used at the time.  The procedures 

were cholecystectomy, common duct exploration or gastrectomy; “Respirations 

were in almost all instances unassisted throughout surgery with ether.” Of the 

693 patients studied 50 died but there was no difference in the mortality rate, 

duration of surgery or duration of hospital stay between the two groups.. 

Hypotension was a problem during anaesthesia with ether and “the dangers of 

postoperative hypoventilation associated with the use of muscle relaxants are 

well recognised, but the observation of increased postoperative atelectasis 

came as a surprise.” [!] 

 

[Personal comment from MKS: This paper resulted from discussions with Beecher 

who had just published his paper with DP Todd in Ann Surg 1954;140:2. I could 

not find any errors in the methodology of their study that showed that muscle 

relaxants produced a five-six fold increase in mortality when compared with ether 

and he challenged me to prove that relaxants were as safe as ether. I therefore set 

up the randomized controlled trial and ran it for the last six months of my time in 

Boston. I believe it was the first RCT in anaesthesia and was very proud of it. It 

clearly demonstrated that hypotension occurred more frequently during ether 

anaesthesia (because, as we learnt later, some very sick patients had a depressed 

adrenal response) and also that pulmonary complications were more common in 

the relaxant group. I had wanted to use curare in the trial but Beecher vetoed its 

use because his study showed a higher mortality with curare than scoline. We 

therefore had to use a scoline drip. Surgery was entirely done by residents with a 

couple of year’s training and often took 6 hours and scoline doses approached 

1500-2000mg so we attributed the pulmonary complications to prolonged 

hypoventilation from a type 2 block. In retrospect, John Bunker and I concluded 

                                                           
iii Briggs, B.D. Anesthesiology 1954;15:323 
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that the high death rate in the B&T study was due to the failure of most American 

anaesthetists to use neostigmine after curare at that time.] 

Following this description of his overseas experience, like many of his academic 

successors, he published a case report, an article on delayed spinal analgesia 

complicating epidural analgesia. The bottom line of this paper was that “the 

common practice of administering a test dose followed by a five minutes 

waiting period may be without value.”[4] 

 

Equipment, measurement and monitoring 

Equipment: 

1959 saw the first two papers (of about 20) on the subject of anaesthetic 

related equipment - they were both on the subject of non-rebreathing valves [5, 

6].  The first described three valves with the goal of reducing rebreathing in the 

various breathing circuits in common use and the second was a review article 

on the subject. 

This was followed by a letter to the BMJ in 1960 on the subject of 

resuscitation equipment [7].  He described the innovation of a resuscitation 

trolley for Wards (total cost £50). It had a typical floppy anaesthetic breathing 

bag which was provided with oxygen from a cylinder attached to the trolley – 

no self-inflating bag as we have today.  However, in addition they did have a 

Porton bellows resuscitatoriv.  For airway management the trolley also 

contained a range of oropharyngeal airways and laryngoscopes. A mouth gag 

was also present and it was suggested that it could also be used as a rib 

spreader; sterile scalpels were included in the armamentarium and so it was 

expected that open-chest cardiac compression might be likely. The drugs 

contained in the trolley were calcium chloride, adrenaline, and 

methylamphetamine.  

There was hardly one piece of equipment not examined (well, perhaps 

vaporisers).  An  air inlet valve for ventilation [8], equipment for tracheostomy 

care [9], rebreathing with Magill circuits[10, 11], accessories for 

humidifiers[12], a mixing device for expired air [13],  plastic endotracheal 

tubes [14], a pressure-operated collect valve for respiratory studies [15].  All 

these before 1970; plastic endotracheal tubes were uncommon, carbon dioxide 

analysis was difficult and devices were very ‘mechanical’. 

                                                           
iv Lucas, B. G. B., and Whitcher, H. W. (1958). Brit. Med. J., 2,887. 
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[Personal comment from MKS: Rebreathing. My first paper on this problem was 

in 1959. At that time most anaesthetists simply squeezed the bag on the Magill 

attachment when doing short periods of controlled ventilation (e.g. an 

appendicectomy under thiopentone-N20 trilene-gallamine) and it seemed obvious 

to me that different timing of expiratory valve opening would alter the CO2 

elimination. I used to provide topical anaesthesia for Hugh-Jones and John West to 

do regional bronchial sampling down a rigid bronchoscope and managed to 

persuade John to let me have a couple of runs with my model lung in the mass 

spectrometer room; it was the first machine to be built in the UK. I also managed 

to persuade a surgeon to do his minor ops session in this room so that I could 

study the patients. This was before the days of consent forms! ] 

Keith Sykes was involved in the assessment of many diverse pieces of 

equipment. Between 1971 and 1980 a huge change took place and the 

equipment became more sophisticated.  Evaluation of a lung ventilator 

performance analyser [16, 17],  an evaluation of  the IL-404 oxygen alarm 

monitor[18], a vortex-mixing membrane lung for open-heart surgery or for 

prolonged respiratory support [19-22], high frequency ventilation/ventilators 

[23-33],  the classic Magill attachment [10, 11] and sterilization of ventilators 

[34]. 

High frequency ventilation: – In the 1980s a new form of lung 

ventilation emerged, high frequency ventilation (HFV), (respiratory rates of 

>150/min)v.  Sykes and his team studied the technique in animals.     
 

[Personal comment from MKS: High frequency ventilation. The paper that 

sparked off our interest was Jonson A, Oberg PA, Sedin G, Sjöstrand U. (1971) High 

frequency positive pressure ventilation by endotracheal insufflation. Act 

Anaesthesiologica Scand (Supple) XLIII.] 
 

Chakrabarti and Sykes published a paper on the cardiorespiratory effects of 

increasing respiratory frequency in dogs [23].  Increased respiratory frequency 

                                                           
v D. P. Schuster, M. Klain & J. V. Snyde. "Comparison of high frequency jet ventilation to 

conventional ventilation during severe acute respiratory failure in humans". Critical Care 

Medicine 1982; 10 (10): 625–630D. 
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with a reduction in tidal volume, was accompanied by a reduction in 

physiological deadspace, the proportions were such that the deadspace/tidal 

volume ratio increased. “The peak airway pressures were minimal at a 

frequency of 45 bpm” but, at frequencies of 60 bpm. and more, the lungs “failed 

to empty so that peak airway pressures were increased and cardiac output 

decreased.”  These frequencies are not really HFV.  HFV was expected to solve 

all problems associated with high airway pressures and resulting lung damage; 

there were many varieties.   In 1986 they (the Sykes team) studied “the effects 

of frequency, tidal volume and added deadspace on carbon dioxide clearance 

were measured during high frequency jet ventilation at 1, 3 and 5 Hz in dogs”; 

that is at 60/min,180/min and 300/min [26]; “for a given minute volume the 

clearance [of CO2] decreased with increase in frequency.” It was concluded that 

“at 1 Hz, carbon dioxide elimination is governed by bulk flow, but at 5 Hz other 

mechanisms are important.” They were not very happy with CO2 elimination at 

higher frequencies (see [27]) ...”the clearance of carbon dioxide at 5 Hz was 

very inefficient compared with that at 1 Hz. It is concluded that, during HFJ [Jet] 

V, carbon dioxide is cleared most efficiently when the frequency is low enough 

for the delivered tidal volume to be greater than the volume of the 

morphological deadspace”;  a conventional approach. Although frequency of 

ventilation is preset two parameters are dependent on anatomical and the 

physical nature of the chest, arterial CO2 and tidal volume.  Mortimer et al [28] 

highlighted a problem with HFV which was that the slow response of infra-red 

carbon dioxide analysers made it difficult to measure EtCO2 and so the HFV was 

interrupted with normal ventilatory frequencies and thus enabled the 

assessment of arterial PCO2 by measurement of the end-tidal CO2;; a cunning 

approach to the problem!  This was developed further in 1989 [31]; a flow 

controller in a computerized high frequency jet ventilator delivered either a 

single deep breath or a series of three deep breaths and thus enabled the end-

tidal value to be measured. With an optimum deep breath “the PECO2 during the 

first deep breath was found to be similar (±0.2 kPa) to the PaCO2 immediately 

before the onset of deep breaths.”  

The second parameter, tidal volume, was addressed in Young’s paper 

[29].  A pneumotachograph was positioned in the expiratory limb of the 

breathing circuit and enabled the gas volumes, true I:E ratios and mean driving 

pressures to be determined. 

They not only addressed the problem of measuring ventilatory 

parameters but they also investigated whether HFV improved lung ‘repair’ in a 
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rabbit model of hyaline membrane disease [30].  Saline lavage of the lungs 

produced surfactant-depletion (a model of the neonatal respiratory distress 

syndrome). Animals treated with high frequency oscillation (HFO) at 15 Hz 

[900 resps/min] were compared with rabbits treated with controlled 

mechanical ventilation.  HFO produced “significantly higher arterial oxygen 

tensions and end-expiratory lung volumes than those treated with CMV, but 

there was no significant difference between hyaline membrane scores”. There 

was no significant difference in mean survival times but some showed signs of 

recovery of surfactant function. There had been two previous publications with 

this rabbit model and conventional ventilation [35, 36]. 

Later in the 1980s came the new form of computerised axial 

tomography (CAT) - the nuclear magnetic resonance (NMR) scanner with its 

peculiar requirements, and so a ventilator for use in nuclear magnetic 

resonance studies [37]; then the wonderful multigas monitors,  the Datex 

Capnomac [38], and the wonders of pulse oximetry – “Pulse oximetry: a 

"which" hunt?” [39-41] followed by the full power of the computerised world – 

the  new microprocessor-controlled anaesthetic machine[42] and an evaluation 

of the Bruel and Kjaer monitor 1304 [43]. 

The 1980s were wonderful years for technological developments in 

anaesthesia. 

 
Measurement 
Electronic monitoring in the 1960s was basic and in 1963 Sykes wrote an 

article on "Venous pressure as a clinical indication of adequacy of transfusion" 

[44].  

 

[Personal comment from MKS: John Nunn walked into the cardiac theatre one 

day and saw how we used venous pressure to guide transfusion after bypass and 

included me in the Faculty meeting at the RCS. Venous pressure monitoring took 

off after my paper was published and I think it is the only time that I feel to have 

changed clinical practice!] 

 

However, more technological work was to come. 

The determination of the arterial pCO2 was not easy in 1960/63 and a 

rebreathing technique was used, the concept was to equilibrate gases in an 

expired ‘air’ collection bag with gases in the alveoli in equilibration with gases 

in the pulmonary vessels. The first paper on this measurement technique was 
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about use of the technique in apnoeic patients [45], this involved the study of 

patients with tetanus at the King Edward VIII Hospital in Durban.  These 

patients were totally paralysed – the present author has difficulty 

understanding the methodology as, even though the patients were “treated by 

total paralysis”, equilibration still appeared to occur – was this due to bulk 

movement of oxygen into the lungs with CO2 being displaced upwards and 

outwards?   

 

[Clarification from MKS - We disconnected the ventilator and squeezed the O2 

containing reservoir bag manually until we had made a CO2 rich mixture. We then 

returned the patient to the ventilator for a minute or so and repeated the 

rebreathing for about 6-10 breaths. The gas was then analysed on a simple 

Haldane [apparatus].] 

 

The second was a discussion of “Possible sources of error in the determination 

of arterial carbon dioxide tension by an interpolation technique”[46].  

Calibration of blood samples was carried out using 3% and 7% carbon dioxide 

and Interpolation was used to determine patients’ PCO2 value; in clinical use it 

was found that these values were lower than expected – the suggested reasons 

were a) the occurrence of metabolic acidosis during the storage of the blood 

and b) incomplete equilibration of the blood samples with the known 

concentrations of CO2 / O2 mixtures. 

Other measurements commonly required, particularly for patients in 

intensive care units, were pH and blood gases. A review of their measurement 

and the sources of error using electrode systems was published in 1967 [47], 

the lead author being AP Adams.   

 

[Personal comment from MKS: Blood gas errors: When we first obtained an 

Astrup machine (the 1955 version with the mercury U tube to move blood to and 

from the equilibration chamber) I got Barbara Bird to measure the standard 

bicarbonate in a number of normal blood samples. To my surprise, the mean value 

was about 18 instead of 23. I did not believe our results and eventually learnt 

from Geoffrey Burton of Bristol that protein contamination of the electrode could 

cause low pH readings on blood. He showed that the electrode could be cleaned 

with pepsin and advocated using a standardized plasma preparation to check the 

electrode before use. When we followed his procedure we got the correct values 

for standard bicarbonate.] 
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One of the aspects of pathophysiology associated with anaesthesia was alveolar 

collapse and subsequent hypoxaemia. Sykes and his team investigated the 

pulmonary vasoconstriction that accompanies alveolar hypoventilation (see 

below) and in 1977 (and also in 1981) evaluated new methods for measuring 

blood flow/ ventilation in the lungs. [48, 49]. The new technique involved the 

use of an isotope that allowed the distribution of blood flow between the two 

lungs to be measured continuously. In 1981 they compared regional ventilation 

using nitrogen-13 and krypton-81m in mechanically ventilated dogs 

In 1980 oxygen  measurement went under the ‘microscope’ [50].  It 

was found that even if the IMI oxygen analyser was properly set up the 

readings could be seriously affected by nitrous oxide.   Ten years later it was 

pulse-oximetry [51, 52], first author Verhoeff; they used the computer 

simulator MacPuf to create three oxygen failure scenarios and compared the 

time of onset of hypoxia with the delays they detected between a fall in PO2 and 

its detection by pulse oximetry. They thought that oxygen saturation might 

reach dangerously low levels before a pulse oximeter alarm occurred. The 

second paper was a report on the inaccuracy of SpO2 readings in the presence 

of elevated concentrations of carboxyhaemoglobin and methaemoglobin.  They 

describe the theory and an experimental in vitro test system using a blood 

circuit containing a model finger capable of pulsatile flow. The theoretical and 

experimental results were compared and “found to agree well” with 

carboxyhaemoglobin, but not so well with methemoglobin. 

 
Monitoring 

Sykes had a major interest in equipment and measurement and therefore it is 

natural that he must have had views on monitoring.  The first was in 1965. 

[53]on the monitoring of patients in respiratory failure, it is primarily a 

discussion about blood gas analysis in the situation where the hypoxic drive 

may be suppressed by moderately high concentrations of inspired oxygen.  In 

1988 he wrote a review article on ‘Essential Monitoring’ with many astute 

observations: “Studies of morbidity and mortality and critical incident analysis 

have revealed that the majority of complications associated with anaesthesia 

result from inadequate training or inadequate experience of the anaesthetistvi. 

                                                           
vi Cooper, J. B., Newbower, R. S., and Kitz, R. J. (1984). Anesthesiology, 60, 34;  Craig, J., and 

Wilson, M. E. (1981). Anaesthesia, 36, 933;  Lunn, J. N., and Mushin, W. W. (1982). 
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Some are caused by tiredness or boredom, and others by lack of attention. 

Knowledge and experience are a function of the intensity and duration of 

training, but vigilance is, unfortunately, only generated by self-motivation.”   

and:  “Because of the limitations of the individual monitors outlined above, it is 

necessary to use a combination of monitoring devices which is capable of 

detecting the majority of hazard situations”. This was an attempt to minimise 

false positives and false negatives.  A letter followed in 1989 when a 

correspondent described a failure of a disconnection monitor. These were in 

the British Journal of Anaesthesia [54, 55]. Many of the comments still pertain 

today (2013). 

  A year later he wrote an introduction for the "Panel on practical 

alarms” (Fifth International Symposium on Computing in Anesthesia and 

Intensive Care) [56].  These were defining enterprises and probably structured 

monitoring for the coming decades. 

 
 
Pulmonary vasoconstriction 

For 14 years, pulmonary vasoconstriction was the subject of much 

investigation - [57-77].  Pulmonary vasoconstriction, as a result of poor alveolar 

oxygenation, attenuates the effect on the arterial oxygenation by reducing 

blood flow to the poorly ventilated (oxygenated) parts of the lung.   It would 

appear that an animal model (in both cats and dogs) was used to investigate the 

phenomenon and the effect on it of about 20 drugs. 

The complex experimental set up is described in the first paper in 

1972 [57]. In this study greyhound dogs ....”were anaesthetized with nitrous 

oxide-oxygen-halothane, intubated and ventilated with air and 0.5-1.0 per cent 

halothane..... The respiratory frequency was 20 per minute and the tidal volume 

was adjusted to maintain the end-tidal CO2 concentration between 4 and 5 per 

cent. A normal acid-base status was maintained … by the addition of 4.2 per 

cent sodium bicarbonate when required.” End-expiratory pressure of 5—10 cm 

H2O could be applied when the chest was open.  “When the pulmonary and 

                                                                                                                           
Mortality Associated with Anaesthesia. London: Nuffield Provincial Hospitals Trust; 

Cooper, J.B., Long, C. D., and McPeek, B. (1978). Anesthesiology, 49,399. 
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femoral arteries had been cannulated, the halothane was turned off and 

anaesthesia maintained with intravenous injections of chloralose ... the animal 

inspired air either alone or with the inhalational anaesthetic agent under test.”  

The description continues in great detail, all care being taken to avoid potential 

gas analysis pitfalls. 
 

[Personal comment from MKS: It took us four years to develop a satisfactory 

animal model. Initially we tried to keep the greyhounds asleep with electrical 

anaesthesia but they either convulsed or ran off down the corridor. We tried all 

sorts of complicated isolated lung perfusions but could not elicit HPV, probably 

because we used old greyhounds from White City dealers. Finally, I went to see a 

physiologist who introduced us to the standard model we later used.] 

 

The results showed that “alveolar hypoxia produced an increase in pulmonary 

vascular resistance in isolated cat and dog lungs or lobes perfused at constant 

flow. This response was abolished for varying periods of time by the 

administration of high concentrations of inhalational anaesthetic agents. In 

these preparations 5 per cent halothane caused pulmonary vasodilatation 

whereas 15 per cent ether, 1.5 per cent trichloroethylene and 79 per cent 

nitrous oxide caused vasoconstriction. Two per cent methoxyflurane did not 

cause a significant change in pulmonary vascular resistance. It is postulated 

that the abolition of the pulmonary vasoconstrictor response to hypoxia may 

increase the proportion of blood flowing through shunts or areas of lung with a 

low ventilation/perfusion ratio and so may contribute to a decrease in arterial 

oxygen tension during anaesthesia.  The pulmonary vasodilatation or 

vasoconstriction produced by inhalational agents may augment this effect.” 

Sykes and his collaborators studied: 

a)  Protamine / heparin mixtures  - they “produced a rise in pulmonary 

artery pressure ... the pulmonary vasoconstriction produced by 

protamine may be partly due to a direct action on the pulmonary 

vasculature or to the release of vasoactive substances from the 

lungs.”[58] 

b) Trichloroethylene – “It is concluded that trichloroethylene may 

increase arterial hypoxemia by reducing vasoconstriction in hypoxic 

areas of lung.”[60] 
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c) Methoxyflurane – “Methoxyflurane decreased pulmonary vascular 

resistance and depressed the pulmonary vasoconstrictor response to 

hypoxia.”[61] 

d) Nitrous oxide – “Nitrous oxide, in concentrations of 50 per cent and 75 

per cent, was found to produce a reversible depression of the hypoxic 

pulmonary pressor response.”[62, 64] 

e) Diethyl ether – “Two per cent diethyl ether markedly reduced hypoxic 

vasoconstriction under all acid-base conditions, the hypoxic pressor 

response returning after wash-out of diethyl ether.”[63, 65] 

f) Cyclopropane - “Cyclopropane was found to produce no significant 

changes in pulmonary vascular resistance or the pulmonary 

vasoconstrictor response...”[67] 

g) Dopamine/isoprenaline – “Dose rates of dopamine 25 micro-grams 

kg-1 min-1 and isoprenaline 0.25 micrograms kg-1 min-1 (which 

produced equal increments in the contractile force of the heart in 

dogs) produced a similar degree of depression of the  hypoxic 

vasoconstrictor response”[68] 

h) Orciprenaline – “The hypoxic vasoconstrictor response was 

significantly depressed by an infusion of 1.0 micro-grams/kg/min of 

orciprenaline but not by a dose of 0.1       micrograms/kg/min.”[69] 

i) “Infusions of nitroglycerine and sodium nitroprusside which 

produced the same decrease in mean aortic pressure produced 

similar decreases in hypoxic pulmonary vasoconstriction.”[70] 

 
After these drug aligned studies the team now investigated the effects of FiO2, 

CO2 and mechanical factors on the reflex [71, 72, 74]. “Repeated hypoxic stimuli 

produced a progressively greater reduction in the blood flow to the hypoxic 

lung and a progressive increase in PaO2.”  “It is suggested that the effects of CO2 

on h.p.v. and PaO2 may be explained largely by the changes in alveolar oxygen 

pressure (PAO2) which are secondary to changes in PACO2.”  and  “We concluded 

that the reduction in blood flow during lobar collapse is due predominantly to 

hypoxic vasoconstriction, but that this mechanism is augmented by the raised 

PCO2 and mechanical factors present during collapse.”  and  “It is concluded 

that changes in local pCO2 during collapse may account for the greater 

diversion of blood flow from the lobe when compared with ventilation 

hypoxia.” 
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Two papers in 1986 [75, 76] described the effect of lignocaine on the 

hypoxic pulmonary vasoconstriction reflex: “It is concluded that lignocaine 

reverses the depression of hypoxic pulmonary vasoconstriction produced by 

lobar ventilation with nitrous oxide…”  and  “… the subsequent infusion of 

lignocaine during 7% oxygen in nitrous oxide increased the response to a value 

which was not significantly different from that produced by 7% oxygen in 

nitrogen alone.” 

The mechanism by which dopamine alters blood flow distribution 

during lobar collapse was determined [77] – “ It is concluded that the [the 

effect] produced by dopamine was due to a decrease in hypoxic 

vasoconstriction in the lobe secondary to an increase in mixed venous PO2 and 

to vasoconstriction in the oxygenated lung”. 

Many other articles on this important pulmonary reflex were 

published [78-86] 

This was a large body of work addressing the problem of hypoxaemia 

associated with anaesthesia and commonly seen in intensive care patients. 

There were many collaborators. 

 
Lung ventilation 

Over a thirty-year period the unravelling of pulmonary physiology took place as 

it pertained to anaesthesia and intensive care.  Some publications to do with 

oxygenation [87-89], two about differential lung ventilation [90, 91] (this was 

an investigation into the V/Q mismatch associated with IPPV with the patient 

(dog) in the lateral position using the equivalent of a double lumen tube); the 

first a presentation to the ARS and the second a full paper. If each lung was 

ventilated so that the EtCO2% in each was the same then the V/Q was as if the 

patient was supine.  Six investigated the effect of the pattern of respiration on 

oxygenation [92-97] and later on the possibility of ventilation causing lung 

damage [98-100], one a comparative study, another a review; all these 

investigations of great importance to clinical practice. 

 
 
Resuscitation 

His first publication on resuscitation has been described above [7] in the 

Medical Electronics section of the BMJ, “New Appliances”. This described a 

resuscitation trolley with all the equipment required for lung ventilation and 

CPR. The second was about the organization of a resuscitation service [101].  
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The article was divided into “Organization” – a sub-committee of the Medical 

committee, convened by the Resuscitation Officer who is in charge of the day-

to-day running of the service. Aims: management of cardiac arrest, collapse in 

the outpatient or casualty department, all postoperative patients, patients 

having myocardial infarct or Stokes-Adams attack, and other patients at special 

risk. Treatment: “Treatment is based on the principle that the person on the 

spot is responsible for diagnosing the arrest and for establishing artificial 

ventilation and an effective circulation: this is then maintained until more 

definitive treatment, aimed at restarting the heart, can be carried out by the 

duty surgeon and anaesthetist.”  Training: “It is obvious that both medical and 

nursing staff must be trained in the recognition and emergency treatment of 

cardiac arrest.” At the Hammersmith these lectures were given twice yearly at 

the new intake of residents. Procedure: The on-the-spot clinicians start the 

resuscitation, ‘phone the switch board, and if no responses in a short time a 

general cardiac arrest call is to be made over the hospital Tannoy!  Life was 

simple then. The results of this service were then described – a seven year 

period from 1956-1963. Of 251 patients 34 survived. The three top categories 

were either during procedures, in the postoperative period or during induction 

of anaesthesia. It is interesting to note that between 1956-1961 there were 21 

patients per year who received internal cardiac massage (13 survived); in the 

years 1962-3 no patients had internal cardiac massage from the start.  

However, there were 24 patients who started out having external cardiac 

massage and then proceeded to internal cardiac massage - only one survived. 

“One rather startling complication of external cardiac compression has been the 

rapid return of consciousness resulting from effective treatment. For this 

reason we have now added a supply of anaesthetic drugs to the cardiac arrest 

trolleys.” Conclusion: “Every hospital should make its own arrangements for 

the emergency treatment of cardiac arrest.” 

Internal cardiac massage was obviously on the way out. The article 

that followed this in the journal was “Automatic External Cardiac Massage 

Machine” by V Keating.  

A further report in 1966 covered the years 1963-1965 [102], the 

survival rate was almost identical – 13.1%. A year later a paper entitled 

“Resuscitation of the apparently dead” was published in International 

Anesthesiology Clinics [103]; an interesting title.  This is a comprehensive (39 

pages, 131 references) review of the causes, effects treatment and sequelae of 

cardiac arrest, including descriptions of the equipment that can be used. 
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Cardiopulmonary bypass 

 Keith Sykes’ was a cardiac anaesthetist at Hammersmith but not in Oxfordvii, he 

published sixteen research projects on factors around cardiopulmonary  bypass 

and cardiac surgery over 26 years. 

 

1963 “Intermittent positive pressure respiration after open-heart surgery” 

[104]. 

1965, in the Lancet, two articles on post-perfusion lung syndrome [105, 106]. 

1966  “The elimination of carbon dioxide after total body perfusion” and 

“Pulmonary changes after extracorporeal circulation in dogs” [107, 108].  

1967  "The effect of low molecular weight dextran and haemodilution on acid-

base balance and lactate and pyruvate levels during cardiopulmonary bypass" 

[109] 

1969  "The effect of varying inspiratory: expiratory ratios on gas exchange 

during anaesthesia for open-heart surgery" [110] and "The effect of varying 

inspiratory: expiratory ratios on gas exchange during anaesthesia for open-

heart surgery" [111] 

1970 "The effect of variations in end-expiratory inflation pressure on 

cardiorespiratory function before and after open-heart surgery” [95] and "The 

effect of mechanical ventilation after open-heart surgery"[112] 

1974 "Cardiorespiratory effects of protamine after cardiopulmonary bypass in 

man." [113] 

1978  "Cardiorespiratory effects of increased airway pressure during controlled 

and spontaneous breathing after cardiac surgery." [114] 

1982 "Changes in colloid osmotic pressure with plasma albumin concentration 

associated with extracorporeal circulation. [115] 

1983  "A vortex-mixing membrane lung for open-heart surgery or for 

prolonged respiratory support" [19] and "Initial in vitro evaluation of a 

pediatric vortex-mixing membrane lung" [20] 

1985 and 1986 “Oxygen and CO2 transfer of a polypropylene dimpled 

membrane lung with variable secondary flows" [21, 22]. 

                                                           
vii Personal communication – Pierre Foex 
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1989  “A randomized comparison of total extracorporeal CO2 removal with 

conventional mechanical ventilation in experimental hyaline membrane 

disease" [116] 

 

This body of work alone is worthy of respect – a thorough analysis of all of 

Sykes’ work with critical appraisal (with an explanatory subset of chapters on 

the complex physiology involved) would entail a textbook all of its own.  One 

book of his own (as co-author) was Principles of Clinical Measurement and 

Monitoring in Anaesthesia and Intensive Care with M D Vickers and CJ Hull. 

 

Some final words: 

In 1995, the last year he published, he wrote two articles, one on quality 

assurance  in research [117] and the other titled “Recognition of the 

anaesthetist” [118].   In addition there was the re printing of a 1960 paper on 

Intermittent Positive Pressure in tetanus neonatorum; reprinted as a classic 

paper[119]. 

The quality of research article covered the fact that there were about 

80 journals pertaining to anaesthesia, a high proportion of the papers being of 

“doubtful validity” and an estimated 1% being scientifically sound. The quality 

assurance issue starts with study design and continues through ethics 

committees, execution of the project and the analysis.  Of projects signed off by 

the Central Oxford Research Ethics Committee only 59% had been published 

three years later.  It was thought that 30% had not been published because of 

insignificant results, negative results or had been rejected by the journal’s 

editor.  Sykes thought that pilot studies were of importance because they 

highlighted the difficulties of the study and allowed the opportunity to modify 

the protocol, data collection and analysis. He was particularly concerned about 

bias, both overt and subtle, and the dangers involved in studies for the benefit 

of pharmaceutical companies. 

The “Recognition of anaesthetists“ editorial in Anaesthesia was about 

the fact that even in 1995 the anaesthetist still seemed to be a ‘backroom’ 

service provider and was losing out with regard to funding in the ‘purchaser-

provider’ split in the UK.  Anaesthetists were performing many important 

clinical and administrative roles but were still not recognised by patients as not 

only being doctors but being specialists.  He advocated preoperative 

assessment visits and postoperative checks as a start to greater recognition by 

the public.  He was of the view that patient education was an anaesthetist’s role 
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and that duplication of information was important to get information to the 

patient – interviews, booklets and videos would all reinforce in the importance, 

and potential hazards, of anaesthesia.  He considered post-operative audits of 

patients’ experiences important, not only for them but as feedback for the 

service. 

 
A finale: ...the reprinting of the 1960 paper on the management of tetanus 

neonatorum is good in that it does give us an inkling of Keith Sykes himself.  A 

brief description of the encounter leading up to his work in 1958 in the King 

Edward VIII Hospital in Durban is interesting.  He had £1000 to buy ventilators 

and analytical equipment; he had to sell his car to buy boat tickets to get his 

family there, let his home etc... and whilst there his asthma was a problem 

because of the humidity. 

The intended work on adult tetanus did not succeed because the 

number of patients presenting with tetanus fell so they transferred their 

attention to the neonates.  There were many physical problems to overcome 

with ventilators, humidification and tracheostomy tubes but the mortality fell 

from 84% to 44% and later 11%.  Unfortunately, Pat Smythe and Arthur Bull 

pre-empted the publication of his resultsviii with a similar small study. 

 

[Personal comment from MKS: On the way back from Durban our Union Castle 

boat stopped in Capetown for a week and I gave a talk to the University 

department about the setting up of the Durban tetanus unit. Arthur Bull and Pat 

Smythe came up quietly after the talk and showed me the copy of the BMJ that 

had just been published containing their article announcing their 9/10 survivors! 

We were good friends for many years and they kindly stated that my rebreathing 

PCO2 technique had helped improve their results.] 

 
Overall, a huge body of varied work is attributable to Keith Sykes and to the 
team around him. 

He continues to write, notably in the History of Anaesthesia Society 
Proceedings, and has written a book, with John P. Bunker, called "Anaesthesia 
and the practice of medicine: historical perspectives" that was published in 
2007. I enjoyed reading it. 
 

                                                           
viii Smythe P and Bull A. British Medical Journal 1959;2:107 
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[Further comments MKS...I think your comments about my motivation are 

correct. I have always been a keen clinician, gave anaesthesia for 5-6 sessions a 

week at both Hammersmith and Oxford  and took my share of a 1 in 5-7 on call 

rota at both places. At Hammersmith we had plenty of SRs to deputise when I was 

travelling but at Oxford the other Consultants always insisted on my doing a swap 

if I was away so I ended up with a lot of on call when at home. I started using 

mechanical ventilation on post-op open heart and tetanus cases in 1960 and ran 

one of the first intensive care units at Hammersmith from 1961 to 69.  

In Boston there was always a surgeon scrubbed to do internal cardiac massage 

before anaesthesia was started. The cardiac arrest service at Hammersmith 

(which I think was the first in the country) was started because one of the 

physicians who was doing bronchoscopies under topical anaesthesia biopsied the 

left atrium with fatal results and asked me to create an emergency team. I ran 
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this service with lecture-demos to all departments every three months until about 

1965. It is interesting that our survival rates approximated to those currently 

reported. 

When running 12 operating rooms in the charity block in the Massachusetts 

General Hospital I had to supervise year 1 and 2 junior residents and nurse 

anaesthetists. I gained an amazing experience of anaesthetic complications and 

thereafter I took great interest in safety, chairing the AAGBI committee and 

working on British and International standards committees for over 30 years. 

I was extremely fortunate in having good labs and an unending supply of 

potential researchers at both Hammersmith and Oxford. At Hammersmith I 

usually spent a day a week on animal work, ably assisted by Mr Chakrabarti, a 

highly intelligent émigré Indian Electrical engineer who could never be persuaded 

to service equipment but who nearly always managed to get it going again when 

pressed! He became interested in high frequency ventilation and transferred this 

interest to Joe Whitwam when I went to Oxford. Unfortunately, I did not have time 

to work in the labs myself at Oxford but I kept a close eye on the experiments 

downstairs and reviewed the data with the researcher at least every week. Within 

a year of going to Oxford, Clive Hahn, Pierre Foëx and I had 21 research fellows 

working on MRC, SERC and other studentships. About half were medical and the 

others mathematicians, engineers, and biochemists who divided their time 

between our labs and theirs. We continued to have 20-25 research students until I 

left in 1991. 

I think most of my publications would come pretty low on the citation index as 

they rarely produced the ground-breaking results that others claimed and the 

only piece of apparatus named after me was the four-in-line reservoir bags filled 

with nylon pot scourers expired gas mixing unit that was known as Sykes's  

double-ended bra! However, the paper on venous pressure (which resulted from 

an invitation from John Nunn to speak at the RCS) did change clinical practice 

and was quoted quite widely at the time. 

I think that teaching trainees to think and assess evidence was probably of more 

use to the profession than the research. The grilling that I gave the better FFA 

candidates was designed to identify those who would get a 9+ instead of 

awarding marks on the old school tie principle that was common at the time. The 
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books Respiratory Failure and Principles of Measurement were among the first in 

the field and sold well both here and abroad. Just before I retired an anaesthetist 

in Ireland presented me with a newly bound, dog-eared copy of the measurement 

book that he had used for the primary. The new title that was inscribed in Gold 

leaf was "The SHO's Bible"!] 
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MD MA Oxon FFARCS DA 

 
Born in 1927, James Parkhouse 

graduated in 1950, obtained the DA 

in 1952 and MD in 1955.  

He became a consultant 

anaesthetist at the United Oxford 

Hospitals in 1958 and professor of 

anaesthetics at the University of 

Manitoba, Winnipeg, and chief 

anaesthetist at Winnipeg  i 

General Hospital in 1967.  In 1969 he returned to the UK and became 

Postgraduate Dean at Sheffield University; in 1970 he became professor of 

anaesthesia in Manchester, then professor of postgraduate medical education in 

Newcastle and was later appointed director of the Medical Careers Research 

group (1984-89). 

James Parkhouse became an adviser to the WHO on medical education 

and president of the medical education section of the Royal Society of Medicine. 

He wrote several books - Anaesthetics (New Look) 1965, Medical 

Manpower in Britain 1979, Specialized Medical Education in the European 

Region (EURO Reports and Studies) with J-P Menu 1989 and Doctors' Careers: 

Aims and Experiences of Medical Graduates 1991. 

Although trained as an anaesthetist, 45% of James Parkhouse's 

publications are on the subject of medical education, career choices and 

medical administration. 

His publishing career spanned 47 years (1957–2004), the early 

subjects of a distinctly clinical nature; his educational expedition started in 

1971. 

 

                                                           
i Newcastle School of Medicine 1834-1984” A Sesquicentennial Scrapbook, by Gordon 

Dale and F.J.W. Miller. (ISBN 0 947678 00 X) 85655729 
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Anaesthetic studies 

There are over 50 publications that are clinically orientated - four describing 

clinical cases, many reports on analgesics, pain assessment and management, 

and a further set of papers on a wide variety of clinical topics. 

[1-6] 

1957-1959 

The first three publications were in 1957. At this time, he was still a trainee. 

Bronchography under ether anaesthesia is, obviously, the description of a 

procedure that is no longer necessary using a drug no longer used [1]. The 

second [2], an article in the British Medical Journal, was about general 

anaesthesia as an aid to therapeutic hypothermia. To have a publication in the 

BMJ is quite an achievement for a trainee.  The patient described had a head 

injury and high temperature of 101°F (38.3°C).  To maintain hypothermia they 

used N2O, ice bags, chlorpromazine and levorphanol. When the patient awoke 

they shivered and were re-anaesthetised for 24hrs and kept at 30.8°C-32.8°C. 

Again, on awakening the patient shivered but was kept cool for 12 days. A good 

outcome occurred eventually. 

The third publication [3], and a very thoughtful one, was an essay for a 

registrar’s prize, published in the British Journal of Anaesthesia (another 

accomplishment for a trainee).  It discussed the problem of choice of 

anaesthetic, about the transition from single drug anaesthesia to the use of 

multiple agents with specific effects. Waxing philosophical he said “There is no 

single answer to any anaesthetic problem...” and quoted Proust, “Medicine is not 

an exact science”. 

He describes the ritual surrounding the start of an anaesthetic as 

being like a bullfighter about to subdue a bull. [I like that]   

The 'record card' he says is better than 'mere clinical impression' and 

a series of record cards becomes the literature. The literature then provides 

probabilities of events taking place but he says this is different to 'likelihood' in 

clinical practice.  To make it clear he describes how the condition of an 

individual patient may make the likelihood of an adverse event greater or 

lesser than the 'probability'. 

He believed that "...there is much to be said for settling down to a 

broadly acceptable and fairly conservative set of standards for routine 

anaesthetic practice."  He continued to suggest that if "...he should wish to do 

something more exciting, a central organising body should supply him with a 

practicable and useful project for investigation..." - an essay worth reading. 
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In 1958 he became a consultant, publications were restarted in 1959.  

Of interest is the one entitled "A restatement of anaesthetic principles", this was 

co-authored with B R Simpson[6].  Again, he looks critically at changing 

anaesthetic practice and makes some suggestions for simplification.  The 

bottom line is perhaps a little too simple and the views are now very dated. 

In brief, there had been a move from single agent anaesthesia to 

multiple agent anaesthesia with drugs with specific effects, and the dosages of 

the drugs were now "virtually innocuous”. He considered that with this great 

progress “it was time to assess how much of our inheritance is superfluous, 

outdated, and needlessly unscientific.”  He decries the lack of quantitative 

knowledge about tidal volumes with various breathing circuits, levels of carbon 

dioxide – "There is much glib talk of hyperventilation and hypoventilation, and 

much discussion of blood CO2 levels, but little reliable data from which cause and 

effect can be correlated."  He reinforces the idea of using being conversant with 

a single technique so that changes in patient's condition are then far more 

readily appreciated.  He then moved on to choice of drugs (nitrous oxide being 

nontoxic, ether having an evil reputation – because of high dosage used). He 

says that "When muscle relaxants are available, so that the quantities of general 

anaesthetic can be kept to a minimum, it is probably of rather small significance 

which agent is chosen."  He went on to describe the hazards of using 

compressed gases and suggested that air was easily available, "containing 

enough oxygen for our requirements."  Gas cylinders caused all sorts of 

problems!  

The final section is entitled "Advantages of air" and goes into detail 

about the occurrence of cyanosis and high CO2 levels (twice normal levels "will 

not result in serious harm").  Cyanosis is suggested as the indicator for 

increasing ventilation. 

The bottom line was..."It would seem that the quantitative 

administration of volatile liquid anaesthetic agents in air, through a non-return 

system, is the logical method of anaesthesia for the present day." 

These are meta-papers...an overview...thinking through problems in a logical, 

hopefully well-informed, way.  Unfortunately, to quote Sherlock Holmes “I had 

come to an entirely erroneous conclusion, which shows, my dear Watson, how 

dangerous it always is to reason from insufficient data.”ii 

                                                           
ii The Speckled Band, Sir Arthur Conan Doyle 
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1960 – 1970 

Publications of interest include those on the place of nurses in anaesthesia, the 

effects of nitrous oxide, thermal vasomotor responses, polymers, placebos, and 

the  assessment of pain and analgesics; a wide spectrum of subjects. 

 

Nurses in anaesthesia [7, 8]: 

it is interesting that both of these papers are in non-UK publications (South 

African and Canadian); even in the 21st century the concept of non-medical 

anaesthetists is a hot topic in many countries – UK, Australia, New Zealand to 

name three. 

 

The studies of nitrous oxide are of interest...around this time the ‘Liverpool 

technique’ of anaesthesia (the result of the work of Cecil Gray) was common 

but was often ‘just’ a mixture of nitrous oxide, oxygen, hyperventilation and 

some opiate (often quite small doses – personal recollection as a novice under 

tuition) [9-11]. 

 

Thermoregulation - [12]: Polymers – a seemingly odd topic – but at that time 

the routine tracheal tube was made of red rubber; it was satisfactory for the 

relatively short exposure during surgery but was a real problem for prolonged 

intubation such as required in intensive care units [13]. 

 

Placebos and their place in research, another ‘hot’ topic; it would now be very 

unusual for an ethics committee to allow the use of a placebo in a clinical trial 

[14, 15]. 

 

And finally, in this clinically orientated period of his academic pursuits, – pain 

and the assessment of analgesics [16-24], the last few papers taking us up to 

1975. 

Associated with these publications are articles on recording data, 

analysing data and methodology [21, 25, 26].  
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Medical training, education and careers. 

The first paper on this type of topic was in 1965 [27], “Anaesthetics training 

today”. 

The publications did not only pertain to anaesthesia: ”Allocation of 

preregistration posts”, “Promotion in the National Health Service and the effect of 

change”, “Future prospects for British graduates and the health service” and “Do 

we need more doctors or not?” [24, 28-30] are just a sample. 

In 1977 there was the first publication on medical manpower [31], 

this was followed in 1978 by a series “Medical manpower in Britain”  1 – 5, [32-

34] and these were followed a year later by “Medical manpower two years on” 

[35]. 

There are 47 further publications on a wide range of medical 

education/ training/career choices and, if you are truly interested in medical 

‘politics’ regarding this era, then I suggest you go to the articles directly on 

line...they are listed below. 

However the titles of some are very intriguing and so they are 

discussed below.  

“The journey and the arrival” [36].  This was the title of the Frederick 

Hewitt lecture given in the Royal College of Surgeons in 1979iii. He describes 

anaesthetic training as “....a journey, with an ill-defined beginning and towards 

an identifiable end.” and “Any rigidly planned programme of training that 

assumes a common starting point of knowledge, experience or attitude, is certain 

to fail.”  He, Parkhouse, addressed Hewitt’s treatise that “...it would be of great 

advantage, not only to the public but to the profession, to have a constant stream 

of experienced anaesthetists issuing from our great centres of education.”  It 

would appear an interest in anaesthetics as a career often started early... in the 

pre-registration year about 5% of respondents indicated anaesthesia as their 

preferred choice but this varied tremendously between centres and from year 

to year – there seeming to be no relationship between ‘interest’ and the type of 

‘teaching’, once the choice had been made very few left the specialty. 

In this 1979 lecture he said “By any logical form of analysis it is clear 

that we have too many registrars and too few senior registrars and consultants. 

                                                           
iii Frederick Hewitt (1857-1916) took up anaesthesia after developing visual problems.  

His reputation was such that he was appointed as anaesthetist to two kings. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2238538/?page=1  
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Taking a broader view, we have too many anaesthetists who are loosely called 

trainees and not enough in career grades of various kinds.” But, it was a very 

changeable situation...”The curious feature of this situation is that whereas three 

years ago there were vacant senior registrar posts in many regions and great 

difficulty in finding suitable applicants, there is now a superabundance of good 

candidates throughout the country.”  He commented on the difficulty of 

predicting workload requirements - they now had ‘quality’ anaesthetists but 

how many did they need; how many was enough?  The number of surgical 

procedures in hospitals per 1000 population in the catchment area varied 

greatly (35-100/1000) and the ratio of anaesthetists to population was also 

very varied. Figures were not given.  

He followed this with many figures and workforce diagrams.  He 

finished on a cheerful note...with reference to a Canadian surgeoniv.   

“Recruitment depends most on the morale and enthusiasm of anaesthetists.” 

And... “I am more and more impressed by the difference that enthusiasm and 

persistence can make, in spite of the difficulties that all of us share. We need to 

travel hopefully, for as Montaigne put it: ‘The value of life lies not in the length of 

days, but in the use we make of them’.” 

Five years later...“What do young doctors think of their training and 

themselves?” [37].  This is interesting in the way in which the range of 

personalities and insight were displayed. “Many respondents found it more 

difficult to answer questions about their own level of competence...than to deal 

with less personal questions about under-graduate or postgraduate training.” 

There were “...very wide differences of view about the purpose of 

training, the need for lifelong learning, and perhaps the impropriety or unwisdom 

of admitting imperfection. Responses ranged from the view that anyone who did 

not feel fully competent at the end of postgraduate training should be shot, to the 

more common feeling that only an insufferably arrogant person would claim to 

have no professional weaknesses or deficiencies.” 

 “Manpower: compendium of deliberate mistakes.”[38], 1986.  This is 

a good read...a voice of exasperation and frustration about government, the 

General Medical Council, the DHSS and their changes to the organisation of 

hospital training, career structures and the health system.  “...voices of those to 

                                                           
iv McPhedran NT. Manpower Problems in Anaesthesia. Canadian Anaesthetists’ Society 

Journal 1976; 25: 517-9. 
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whom the exigencies of the system deny free, open speech deserve to be heard. 

This may sound an extreme comment: "The hospital service is full of petty 

bureaucrats, inconsiderate, and often vicious people. I feel that the majority of 

these medical and nursing staff are [sic] more concerned with their own egos than 

patient care." I have read too many like it from my respondents to feel complacent 

or comfortable.” 

And ... “...Also, we should recognise that a system as complex and elastic 

as the NHS needs a few cushions - well fashioned and not just hiding shoddiness 

under cheap embroideryv. Altogether, there is a lot more talking to do and it has 

to be done quickly. To restore the morale of the service and get away from the 

awful disenchantment with hospital careers that so many young doctors have we 

need something better than a panic response to a self-induced crisis.” 

“The views of doctors on management and administration” [39]. 

Another two years and we have a 14 page article on doctors and management.   

The components of effectiveness in management, it was suggested, 

should be taught in medical school and onwards in a series of stages: (i) 

awareness; (ii) ability; (iii) accountability; (iv) advanced management. 

Relevance and importance were noted to be more evident in some specialties 

than others and it becomes more consciously important when doctors become 

consultants (or principals in general practice).  There were differences in 

attitude, “... administration [is] a waste of time and ...[they felt]  that it would be 

better left to professional administrators and non-medical managers”   to those 

who could “...see grave dangers if doctors [did] not participate actively in health 

service management.” 

“If high-level general management is to be taken seriously in the NHS 

there is a strong case to be made for professionally organized, intensive selection 

boards which could be arranged over a four or five-day period at venues such as 

the White Hartvi. As a prelude to this, for those who feel that they may be 

                                                           
v I bet his wife did needlework, as well as being a research associate. 
vi http://www.whitehart.net/the-hotel/ The White Hart Hotel is located conveniently 

at the foot of Cold Bath Road in Harrogate. It is somewhat unusual in not having 

undergone a transformation of name in 250 years of history. The name "White 

Hart" is ancient and comes from the time when large tracts of England were 

covered with forests, owned by the King and used for the Royal Hunt.   

The advantages of being in management! 
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interested or suitable, secondment should be possible from a clinical appointment 

either to attend an introductory course on general management or to become 

involved in a real-life NHS management situation where the sense of 'sink or 

swim' is useful as a test of motivation and as preparation for a rigorous selection 

procedure.” 

“Women, life and medicine - achieving the balance. An account of 

1974 women medical graduates in 1987” [40], published in 1989. 

Postal questionnaires with about an 80% return rate gave some insight into the 

position of women in the medical workforce.  

It was reported that “...the great majority of the women in the 1974 

[graduation] cohort were content, at [that time], with their work.” It was 

suggested that this 1974 cohort was an 'in between' cohort: “...a reflection of 

women in society as a whole, of which they are a part: very nearly all working, 

but half part-time, satisfied at present with their work yet not achieving their 

full career potential.” 

The later 1983 cohort seemed far more confident, women were nearly 

50 per cent of that cohort.  

The replies reflected a great variety of attitudes. Common factors 

were: “...the feeling of the need to 'achieve a balance', domestic and career.” 

“Responsibility for the family: a wish to support her husband's career, the need to 

have work that can be coped with as part of life, not to waste medical training, 

feeling not part of the traditional male medical establishment, and a desire for 

patient contact.”  

It was acknowledged that there was some potential bias towards 

unfavourable comments because of the structure of the questions.  However, 

Parkhouse and Parkhouse thought there were significant differences between 

their results and those of Isobel Allen's study.   Their respondents were more 

optimistic, had a lower emphasis on 'patronage' and very few respondents felt 

thoroughly disillusioned with medicine. 

They surmised that what was needed to give career 'fulfilment' to 

these highly intelligent and very well-trained doctors depended on personality 

at least as much as intellect.  
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Comparisons with women in other professionsvii did not suggest that 

women doctors were relatively disadvantaged and that male doctors had many 

of the same grumbles as women.  

These problems still exist today (2014) and not only are there 

problems for individual female practitioners but also for workforce strategists. 

 “Retirement intentions of doctors who qualified in the United 

Kingdom in 1974: postal questionnaire survey” [41], 2001. 

Finally we come to the end-of-career scenario.  The 1974 graduates 

were then about 50 years old and were asked about their future plans.  

Continuing to work until retirement age (65 years in the UK) was the plan for 

15%; 20% said it was probable. Oddly, only 45% of those intending to retire 

early had made financial provision for this.   

The reasons for early retirement included work-related pressure, 

increase leisure time, job dissatisfaction, disillusionment with the NHS, and 

wanting a healthy retirement. These problems were considered surmountable 

if there were more flexible working patterns, a reduced workload, improved 

staffing levels, preservation of pension rights for part-time working, fewer NHS 

administrative changes, and greater professional freedom. 

It was thought that early retirement could really upset medical 

workforce planning and that policies needed to change, “...from the extremes of 

either full-time employment or total retirement.” 

This work just about covers everything from the ‘newborn’ house-

surgeon/house-physician to those about to exit the system.  To the medical 

sociologist of the future I’m sure his work will be of great interest.   

 

Books: 

The Nuffield Department of Anaesthetics, Oxford 1937-1962. by R. & J. V. 

Mitchell & James Parkhouse (edits). Bryce-Smith (1963) 

 

A new look at anaesthetics, with particular reference to specialised 

postgraduate education (New look at medicine... by James Parkhouse , 1965) 

 

                                                           
vii Fogarty M, Allen I, Walters P. Women in top jobs 1968-1979. Policy Studies Institute. 

London: Heinemann Educational Books, 198 
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Graduate medical education in the European region: Report on a capacity study 

(EURO ; 6301) by James Parkhouse (1974) 

 

Specialist Medical Training in Britain: a Survey of the Hospital Specialities in 

1975 by James Parkhouse and Robin A Darton (1979) 

 

Medical Manpower in Britain by James Parkhouse (1979) 

 

Doctors' Careers. Routledge. 1991. by James  Parkhouse (1991) 

Doctors' Careers: Aims and Experiences of Medical Graduates by James 

Parkhouse (4 Apr 1991) 

 

Further snippets of information can be found from this source – accessed 

31.10.13. 

http://archives.li.man.ac.uk/ead/search?operation=full&rsid=dc.title%20any

%2Frelevant%2Fproxinfo%20%22William%20Oates%20b%201933%20Goldt

horp%22&firstrec=2221&numreq=20&highlight=1&hitposition=2223 

 

• Notice of appointment to chair of anaesthetics at Manchester, Lancet 

27 June 1970.  

•  Notice of appointment to chair of anaesthetics at Manchester, 

University of Manchester Gazette September 1970.  

•  Cutting Manchester University Medical Students Gazette 51. 1971, 

article about Parkhouse on occasion of his election to the chair.  

• Manchester Medical Society biographical form 1973. 

• Cutting, note on Senate and Council's message of thanks to Parkhouse, 

following his resignation from the chair of anaesthetics, University of 

Manchester Gazette May 1981. 

[2-5, 7-118] 
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Stanley A Feldman 

BSc  MB  FFARCS 

"He gave up his biochemistry thesis 

on the metabolism of the woodlouse 

to study medicine in 1950"i .  After 

qualifying in 1955 he trained in 

anaesthesia at Westminster Hospital, 

was a Research Fellow in Washington 

(1957-8) and became senior lecturer 

at the Postgraduate Medical School in 

1962 and visiting professor at   
Stanford University, California. In 1990 he became the Magill professor at 

Westminster retiring in 1995ii; amongst many other appointments. His main 

interest was neuromuscular clinical pharmaco-physiology.  However, he also 

published a few articles on equipment related topics. 

 
Equipment: 

Two of the first three papers in 1958 were about equipment. One was a generic 

paper on the design of vaporisers [1] and the other on the specific topic of 

“Vaporization of halothane and ether in the copper kettle” published in 

Anesthesiology [2].   Feldman was a Fellow in Anesthesiology at the University of 

Washington, School of Medicine, Seattle.  The vaporizer consisted of “a copper 

container, a sintered bronze vaporizing surface (Porex), and a separate flow of 

metered gas which is bubbled through the liquid anesthetic agent”.  The sintered 

bronze vaporizing surface was found to be “highly efficient” and the use of copper 

in the container (and table-top) provided great thermal stability – the bottom line 

of this enquiry was that the precise control of potent volatile agents like 

halothane was possible. 

Almost ten years later,  in 1967, he published an article on monitoring 

in anaesthesia [3]. This was four years before the present author started his 

career in anaesthesia when monitoring was very basic.   It is interesting in that 

Feldman does not specifically lay out rules for monitoring but discusses what 

                                                           
i Introduction to "Panic Nation" 
ii J F Nunn. British Journal of Anaesthesia. London: Dec 1999. Vol. 83, Iss. 6; pg. 916-932 
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should be monitored to maintain physiological homeostasis.  We should not 

become “servants” to our monitors, “ECG watchers” and become “obsessed by the 

necessity of maintaining the stability of the blood pressure at the expense of the 

general management of the patient”.  He advises against the absolute value of any 

one parameter when the patient is in a dynamic state most of the time.  “To 

assess cardiac function from the ECG is like trying to measure respiratory 

function by monitoring the neural discharges from the respiratory centre”. He 

emphasises the need to integrate multiple measurements to determine the 

causes of adverse change.  Most of the measurements that he would have liked to 

have made were, at that time, exceedingly difficult.  Many of the points made in 

this article are still pertinent today. 

It was another 23 years before the next couple, ‘the cuffed pharyngeal 

airway’[4, 5].  These papers described a nasal version of Archie Brain’s laryngeal 

mask; containing some description of the development of the tube; the final 

version (a Portex, ivory polyvinyl chloride tube of 7.5 mm i.d.  was used and 

passed through the nose into the pharynx where the cuff was filled with 15-30 

mls of air.  The pressure drop across the tube was acceptably low and the 

epistaxis rate 4%. A small percentage of patients required intubation - this 

technique does not seem to be widespread.  

It would appear that equipment-related research was not a high 

priority.  [1-7] 

 

Clinical anaesthesia 

In 1961 a letter on the subject of ‘Tracheal tug’ was published by two people; 

Feldman and Scurr [8]; this is the only journal reference found with both authors, 

so well-known for their book “Scurr and Feldman”, “Scientific Foundations of 

Anaesthesia”. Tracheal tug – “a jerky type of inspiration seen when the 

intercostal muscles and the sternocostal parts of the diaphragm are paralyzed by 

deep general anesthesia or muscle relaxants; due to the unopposed action of the 

crura's pulling on the dome of the diaphragm and thence on the pericardium, 

lung roots, and tracheobronchial tree during each inspiration.” iii  

“The problem of haemorrhage during anaesthesia and surgery” was 

addressed by Feldman in 1961 [9], a description of bleeding diatheses and their 

management. 

                                                           
iii http://www.medilexicon.com/medicaldictionary.php?t=94812 
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There were intensive-care related publications;  a report on “The 

experience with 50 patients treated by artificial ventilation” [10],  “Disturbance 

of swallowing following tracheostomy” [11], of great interest considering the few 

intensive care units at the time.  An article on profound hypothermia in 1971 was 

interesting [12]in the physiology it describes. It was an alternative to 

cardiopulmonary bypass at a time when there were difficulties with the 

equipment. The advantages and disadvantages were listed – no 'pump lung', a 

'dry' heart, aortic surgery/limited operation time, time for cooling and warming, 

cold agglutinins and more equipment. 1n 1988 “Carbon dioxide brain damage 

and cardiac surgery” [13] was published. 

 

Neuromuscular blockade 

From 1959 to 1997 there were 43 publications on neuromuscular blocking 

agents [14-56].  The first was an interesting case of re-curarisation [14]. Re-

curarisation or neostigmine resistant curarisation were phenomena of great 

interest at that time.  

 

The neuromuscular studies fall into three main categories. 

Recovery from curarisation [14, 16, 29, 36, 44, 57] 

1959 An interesting case of recurarisation. 

1963 Neostigmine resistant curarisation. 

1974  Comparison of RX72601 with neostigmine. A study of anticholin-

esterase log/dose response curves in man. 

1979  Residual paralysis in the recovery period. 

1987 Etiology of failure of reversal of neuromuscular block 

1989 Metabolic acidosis - a new approach to neostigmine resistant cura-

risation 

 

The physiology of the neuromuscular junction [15, 17, 23, 25-27, 31-34, 37, 

38, 44, 48, 49, 53, 54, 58] 

1959 Effects of decamethonium upon conditioned reflexes in rats 

1963 Effect of electrolytes, hydration and pH upon reaction to muscle 

relaxants. 

1969 The excretion of gallamine in the dog.  This was a confirmation of work 

by Mushin et al. iv who had found that 20-80% of the drug could be recovered in 

                                                           
iv Mushin WW, Wien R, Mason DF and Langston GT. Lancet 1949; 1:726 
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the urine of rabbits. Feldman et al.  used a radioactive labelled preparation of 

gallamine.  

1970 A new theory of the termination of action of the muscle relaxants.  

It is not very often in medical journals that one finds the title of a paper including 

the phrase "a new theory of...".  This paper in the Proceedings of the Royal Society 

of Medicine is an abridged article on the "Recent advances in muscle relaxants".  

Between 1905 and 1969 various hypotheses had suggested that the site of action 

for curare/acetylcholine was presynaptic/ synaptic/postsynaptic.  Paton and 

Zaimis (1952 and 1961)v proposed a competitive type of block – in this paper 

they, Feldman and Tyrrell, tested the view that the degree of paralysis was 

dependent on the blood/ECF concentrations and that lowering the concentration 

would decrease the effect.  This was found to be incorrect.  They used the isolated 

forearm technique and with curare and gallamine showed that when the 

tourniquet was released (significantly lowering the drug concentration in the 

blood) the block still persisted.  This implied strong binding at the receptor site. 

The effect of decamethonium (a depolarising agent) wore off very quickly 

suggested a weak binding with receptors.  However if the decamethonium stayed 

in contact with receptors for a long time then they formed a strong enough bond 

to produce a curare like-effect (a Phase II block).  These studies, and others with 

tetanic stimulation suggested that it really wasn't a competitive block but that 

acetylcholine displaces curare from the receptor site and the 'reversal' depended 

on the quanta of Ach around the receptor site. 

Appiah-Ankam and Huntervi in 2004 produced a review of 

neuromuscular  pharmacology.  Dealing with Phase II block first, the present 

understanding of the mechanism suggests that after repeated boluses or infusion 

of succinyl choline a presynaptic block occurs which reduces the synthesis and 

mobilization of Ach which,  together with postjunctional desensitization and 

activation of the sodium-potassium ATPase pump, causes a block with features of 

a competitive block.  The word "competitive" is still used for the non-depolarising 

type of block (Appiah-Ankam and Hunter p 5) at the postsynaptic receptors.  The 

binding of antagonists with receptors is a dynamic  process (association and 

dissociation) and if the ACh concentration is increased there is a greater chance 

of ACh occupying the receptor sites.   

                                                           
vPaton WDM & Zaimis EJ (1952) Pharmacol Review 10;59.   Paton WDM (1961) 

Proc.Roy.Soc. B154;21. 
vi Appiah-Ankam J and Hunter JM. Critical Care and Pain, 2004;4:2-7 
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How can these contradictory views be resolved? 

1971 Factors influencing action of muscle relaxants. 

1972  The effect of non-depolarizing muscle relaxants on cholinergic 

mechanisms in the isolated rabbit heart. 

1972 The dual action of suxamethonium on the isolated rabbit heart. 

1976 Affinity concept and action of muscle relaxants. 

1976 The effect of blood flow upon the activity of gallamine triethiodide. 

1976  Effect of hypothermia on neuromuscular block induced with a 

gallamine. 

1978  Muscle blood flow and rate of recovery from pancuronium 

neuromuscular block in dogs. 

1979   Plasma concentrations of pancuronium and neuromuscular blockade 

after   injection into isolated arm, bolus injection and continuous 

infusion. 

1980  Clinical importance of affinity constant. 

1987 Etiology of failure of reversal of neuromuscular block. 

1993 The effect of residual receptor occupancy on sensitivity to repeated 

vecuronium. 

1993 Tetanic fade during recovery from vecuronium block: comparison of s

 ystemic and isolated forearm administration. 

1994 Curare modification of suxamethonium blockade. 

1995 The effect of dose and the rate of stimulation on the action of 

rocuronium. 

 

The clinical aspects of neuromuscular blockade were not ignored... [18-22, 

24, 28-30, 35, 40-43, 45-47, 50-56] 

1963  Prolonged paresis following gallamine. 

1969 Diagnosis of non-depolarizing block. 

1970 NB68, A new steroid muscle relaxant. 

1970 Interaction of diazepam with the muscle-relaxant drugs.  

A description of the effect of diazepam on gallamine and 

suxamethonium; the duration of the former was enhanced, the latter 

reduced – possibly due to action at a presynaptic site [21]. This was 

published in the British Medical Journal which is not renowned for its 

anaesthetic related content. 

1970 Diazepam and muscle relaxants. 
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1970  A new steroid muscle relaxant. Dacuronium-NB.68 (Organon). 

[Dacuronium did not ‘take-off’.] 

1973 Paradoxical effect of halothane upon neuromuscular block with 

gallamine. 

1974 Letter: Paradoxical interaction between halothane and pancuronium. 

1978 Interaction of halothane and pancuronium bromide. 

1981 Intubating conditions with ORG NC45. A preliminary study.  

[ORG NC45 did ‘take-off’; it was Norcuron, commonly known as 

vecuronium.  This was a dosing study comparing two doses of ORG 

NC45 with pancuronium for tracheal intubating conditions at 60, 90 and 

120 seconds.  There was no statistical difference. 

1984 Peritoneal closure and atracurium. 

1984 Comparison of intubating conditions with atracurium, vecuronium and 

pancuronium. 

1985  Competitive block - UK style. 

1987 Vecuronium--a variable dose technique.  

Vecuronium was given in doses ranging from 0.1mg/kg -  0.25mg/kg 

resulting in durations of action from 28-72 minutes – it was suggested 

that for long procedures a large initial dose had advantages......[45] 

1988 Reversal of muscle relaxants. 

1989  Effect of rate of injection on the neuromuscular block produced by 

vecuronium. 

Using a subparalytic dose of vecuronium, given by rapid injection or by 

infusion, it was shown that the rapid injection produced a higher peak 

concentration but the maximum block was similar [47]. 

1993  Resistance to decamethonium neuromuscular block after prior 

administration of vecuronium.  

It was known prior treatment with small doses of non-depolarising 

reduces the effect of succinylcholine and so the effect was investigated 

using vecuronium and decamethonium. The effect was replicated – 

vecuronium doubled the dose of decamethonium required to produce 

the same effect. It was a nonparallel effect and so was not considered a 

simple agonist-antagonist effect [50] . 

1993 Tetanic fade during recovery from vecuronium block: comparison of 

systemic and isolated forearm administration   

A study, using vecuronium, compared tetanic fade with twitch 

depression using both a systemic injection and an isolated forearm 
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technique – there was less fade in the isolated forearm and it was 

suggested that twitch depression and fade "are independently mediated 

effects of vecuronium"  [49]. 

1993 The effect of residual receptor occupancy on sensitivity to repeated 

vecuronium.  

A combination of systemic doses of vecuronium and an isolated forearm 

suggested that the reduction in ED50 following repeated systemic doses 

was due to  residual drug in the plasma, not at the receptor site [48] . 

1994  Rocuronium — onset times and intubating conditions.  [Ro — rapid 

onset] 

A comment on the assessment of 'intubation times' for doses of 

rocuronium; careful interpretation of the studies with different 

methodologies is essential. Feldman suggested that the rapidity of onset 

of the rocuronium block appeared to be a pre-synaptic effect and that 

90s was 'closer' to the time when conditions were excellent for 

intubation and that this difference (cf. suxamethonium) had to be 

considered a matter if clinical judgement when airway protection was a 

necessity [51]. 

1994 Sensitivity to second dose of mivacurium. 

By using systemic doses of mivacurium with and without an isolated 

forearm it was possible to show that there was increased sensitivity to 

the second dose in both situations and that this was therefore not due 

to a receptor effect of residual drug in the plasma [52]. 

1994 Curare modification of suxamethonium blockade 

Giving tubocurare before suxamethonium resulted in a slower onset 

low intensity block; train-of-four fade was similar to tubocurare blocks 

and it was concluded that there were effective amounts of tubocurare in 

the neuromuscular junction within 30s of injection and that this 

affected the suxamethonium block [53]. 

1995  The effect of dose and the rate of stimulation on the action of 

rocuronium. 

The time to complete neuromuscular blockade was found to be 

dependent on the rate of ulnar nerve stimulation and thus in studies of 

neuromuscular block duration stimulation rates have to be consistent   

[54]. 

1995 Priming studies with rocuronium and vecuronium. 
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Rocuronium does not, but vecuronium does, prime rocuronium; the 

onset time can be reduced by 33%; both rocuronium and vecuronium 

prime vecuronium[55] . 

1997  Tracheal intubation conditions after one minute: rocuronium and 

vecuronium, alone and in  combination. 

It was found that an ED95 dose of rocuronium combined with an ED95 

dose of vecuronium produced better intubating conditions for 

intubation at 60s than twice ED95 doses or either drug – an obvious 

synergistic effect [56]. 

 

Miscellaneous 

Oxygenation of cats by hydrogen peroxide during temporary ventilatory arrest 

[59]:  in 1966 Stanley Feldman, together with JR Hoyle and JP Blackburn, were 

the authors of a 'Preliminary Communication' in the BMJ.  They infused hydrogen 

peroxide intra-arterially to provide "an auxiliary means of oxygenation"; this 

maintained life in apnoeic cats for an hour. The experimental animal was the cat 

because it has the highest level of catalase in available experimental animals (! 

there has to be a link / pun here) and catalase is required to break down 

hydrogen peroxide.  The hydrogen peroxide was infused into the thoracic 

aorta...it was determined that a 3-kg animal required 0.8 – 1.0 ml of hydrogen 

peroxide per minute. It was difficult to maintain a level of oxygenation below that 

which resulted in bubble formation.  Acidaemia, methaemoglobinaemia, severe 

anaemia and oxygen embolism were all complicating factors in the study. This 

was an interesting study because of its application of lateral thinking in the 

search for an alternate method of oxygenation. 

 

The place of the Faculty of Anaesthetists in postgraduate education [60]: 
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This seems as important today as it did then in 1970. 

 Anesthesia's debt to science and its contribution to medicine[61]....this was 

published in Acta Anaesthesiologica Belgica. 

Anaesthesia and the research assessment exercise [62] – this is a letter to 

Anaesthesia about the "hidden pressure destroying academic departments".  It 

said that clinically competent academic anaesthetists were being passed over for 

Chairs in favour of those pursuing pure basic research.  Academic performance 

was being assessed by the Research Assessment Exercise and it appeared that the 

number of points awarded was proportional to the size of funds raised and so it 

appeared that money was being considered a measure of originality.  Another 

point was that the Principals of the Universities were dictating the priorities for 
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research and instead of investigating safer anesthesia they were more interested 

in pure research – such as the mechanisms of anaesthesia.  He suggested that 

there should be some form of peer review of an academic department's 

contribution to teaching and training. 

 

 Books 

Stanley Feldman has been, and is, a prolific writer. The list below may not be 

complete.  

Tracheostomy and Artificial Ventilation, second edition by Brian Crawley Stanley 

Feldman (1972) 

Muscle relaxants by Stanley A. Feldman (1973) 

Scientific Foundations of Anaesthesia by Cyril Scurr and Stanley A. Feldman (Jul 

1974) 

Principles of Resuscitation by Stanley A. Feldman and Harold Ellis (Aug 19, 1975) 

Multiple Indicators: An Introduction (Quantitative Applications in the Social 

Sciences) by John L. Sullivan and Stanley Feldman (Nov 1, 1979) 

Muscle Relaxants (Major Problems in Anaesthesia) by Stanley A. Feldman. (Aug 

1979) 

Developments in Drugs Used in Anesthesia (Boerhaave Series for Postgraduate 

Medical Education) by J. Spierdijk, S.A. Feldman, H. Mattie and T.H. Stanley (Jan 

31, 1982) 

Multiple Regression in Practice (Quantitative Applications in the Social Sciences) 

by William D. Berry and Stanley Feldman    ?1985 

Drugs in Anaesthesia: Mechanisms of Action by Stanley Feldman (Feb 1987) 

Problems in Anaesthesia: Analysis and Management by Stanley Feldman and 

Willaim Harrop-Griffiths (Oct 1989) 

Neuromuscular Blocking Agents: Past, Present, and Future : Proceedings of the 

David Savage Memorial Interface Symposium, London, 1-2 June, 1990  London, P. 

A. F. Denissen, W. C. Bowman and Stanley A. Feldman (Jun 1991) 

Mechanisms of Drugs in Anaesthesia by Stanley Feldman (Jan 15, 1993) 

Neuromuscular Block, 1e by Stanley A. Feldman (Jan 15, 1996) 

Anatomy for Anaesthetists by Harold Ellis, Stanley J. Feldman and William 

Harrop-Griffiths (Mar 1, 2004) 

Careers in Anesthesiology. Three Pioneer British Anaesthetists (Volume IX) by 

Stanley Feldman (2005) 

Poison Arrows: The Amazing Story of How Prozac and Anaesthetics Were 

Developed by Stanley A Feldman (2005) 
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From Poison Arrows to Prozac: How Deadly Toxins Changed Our Lives Forever 

by Stanley A. Feldman (Apr 1, 2009) 

Panic Nation: Exposing the myths we're told about food and health. Stanley 

Feldman and Vincent Marks. (John Blake, 2006) 

 As it says in the title, it exposes all those fads that the modern population 

seems to embrace.  It is a multi-author publication and it is a joy to read — obesity, 

junk food, organic food are some of the 'food scares' section.  The section on diets is 

equally robust – school dinners, food allergies, food labelling.  Sun and skin comes 

under the heading of "Healthy Living" as does exercise and herbal remedies.  These 

are only a few of the topics; the last section is devoted to Myth Interpretation – "the 

harm that pressure groups can cause, the misuse of numbers and epidemiology.  A 

good read, not too heavy...should be given to few people I know. 

Global Warming and Other Bollocks, Stanley Feldman and Vincent Marks. (John 

Blake, 2009) 

This is another interesting read — whether you believe in global warming or not — 

it will make you think. Other sections include the epidemic of obesity, gridlocked 

Britain: A transport policy, and a section on questionable dogma – recycling / 

population ' ethics industry.  

A Doctor's Tale by Stanley A. Feldman (Apr 26, 2010) 

Confessions of a Doctor by Feldman Stanley (Jul 9, 2012) 

 This is "loosely biographical" and came into being after he was 

pronounced dead in 2008. Obviously in error, .he decided it was time to record some 

of the funny/funny-peculiar events of his life. Go and buy it – Kindle versions 

available as are a few of the other retirement publications.[1-76] 

[2-5, 9, 12, 21-24, 30, 40, 42, 45, 47-56, 61, 69, 70, 72, 73, 75, 76] 
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John E Utting 

 

MA MB  BCHIR  FFARCS 

 

 The University of Liverpool 

appointed J. E. Utting as professor 

and head of department of 

anaesthesia in April 1977 and he 

retired in December 1993. The 

University Department of 

Anaesthesia was in the Royal 

Liverpool Hospital.       i 

Of the 48 publications presented here 19 were investigations into the 

actions of neuromuscular blocking agents...it could be reasonably considered 

that this was his main interest. These studies came at a time when two new 

drugs came on the market simultaneously; atracurium and vecuronium were 

both first trialled in 1979. 

His interest in acid-base balance and awareness is also notable. 

 

Acid Base research 

Utting’s first publication, with JS Robinson, was about acid-base matters. The 

problem of measuring acidity of plasma and blood and the buffering 

components had been under investigation for some time;  

Rosenthal 1948, Astrup 1956, Nunn 1959, and resulted in the publication of the 

Siggaard-Andersen nomogram in 1960ii. They described the new silver/silver 

chloride electrode and the interpolation method for the estimation of pCO2 in 

very small quantities of whole blood [1]. 

In 1969/70 he, together with Fadl, published four papers. The first [2] 

a study of maternal acid-base during the first and second stage of labour. They 

                                                           
i Courtesy of Liverpool Society of Anaesthetists. http://www.lsoa.org.uk/ 

iiii Siggaard-Andersen, Ole; Engel K (1960). A new acid-base nomogram. An improved 

method for the calculation of the relevant blood acid-base data. Scan J Clin Lab Invest 12: 

177 
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found that arterial pCO2 was lower than in non-pregnant women and the pH 

higher. This was enhanced by the end of the first stage; epidurals and drugs had 

little effect. 

This was supplemented by investigation of the variability of  pK1′ 

during labour [3] iii. The value determined was 6.106 at 38°C (SD 0.011), 

identical with non-pregnant controls. 

Hyperventilation during pregnancy was the third publication in 1969 

[4], a few paragraphs in Thorax. Their results showed that the ‘normal’ 

hypocapnia of pregnancy was associated with near normal lactic acid 

concentrations, concomitant metabolic acidosis and near normal pH.  They said 

their results confirmed the belief that the respiratory muscles were not 

responsible for the lactic acid. 

The last with Fadl [5], although published in  January 1970, was 

actually a report of a presentation to  the  Royal Society of Medicine in April 

11th 1969.  It is an abridged version of an overview of their understanding of 

acid base changes during pregnancy.  

 

Neuromuscular blockade 

In 1970-71, with Hassan Ali as the first author, there were four papers on the 

subject of the method and quantitative assessment of neuromuscular block. 

Similar concurrent work was being done by many others. 

The first - Stimulus frequency in the detection of neuromuscular block in 

humans [6]. To paraphrase... two methods of assessing neuromuscular block 

had been described; the height of the recorded twitch tensions in response to 

single stimuli applied at differing frequencies and reduction in amplitude of 

twitch tensions in response to a short train of four stimuli.  

They found using the first method that as the frequency of stimulation 

was increased there was reduction in the amplitude of the recorded twitch 

response.  The reduction appeared to depend on the degree of curarization. For 

the second method a short train of four stimuli at 2 Hz was used; again there 

was a progressive fade of successive twitch responses depending on the degree 

of curarization. It was therefore suggested that, using the first method, the 

amplitude of the twitch response at a higher frequency expressed as a 

percentage of that at the slower rate and, using the second method, the last 

                                                           
iii pK1’ being a component of the Henderson-Hasselbalch equation. 
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response of the train of four expressed as a percentage of the first might be 

useful in measuring degree of neuromuscular block.  The latter is now the most 

commonly used technique. 

On June 27 in 1970 the subject of quantitative assessment of residual 

curarization in humans was presented at the Anaesthetic research Society 

meeing in Aberdeen [7].  Full papers were published in 1971, parts I and II. 

 I [8]: This described a method for assessing the residual degree of 

neuromuscular blockade (after reversal) without the need for a control 

measure.  In the study they did use control measurements but found that the 

control/T1 ratioiv was well correlated with the T1/T2 and T1/T4 ratios, so a 

control measure would not be necessary. 

II [9]. This paper is similar; a train-of-four stimulation pattern was 

repeated at 10 second intervals. They used the ability to lift the head as an 

assessment of recovery from neuromuscular blockade  and this was found to be 

related to the T4/T1 ratio and that a ratio of <0.6 was associated with obvious 

muscle weakness; modern work would suggest >0.9 for adequate reversal. 

This work has stood the test of time. 

The work on atracurium started in 1982 and was spread over six 

years.  Four were on its use in patients with renal failure (or anephric) [10-13], 

one about its use in a patient with myasthenia [14], one with oesophageal 

varices (usually indicative of liver disease) [15] and three others [16-18]. 

The team worked with vecuronium at the same time; renal disease 

[13], liver disease [15, 19], myasthenia [20] and use of neostigmine [21]. 

Renal / Liver disease  

[10]: In 21 anephric patients it was possible to give incremental doses 

of atracurium without evidence of cumulation. Even with high doses there was 

no evidence of residual curarization. It was stated that “This finding would 

seem to be compatible with what is known of the pharmacology of the drug.”  

 [13]  This was a comparative study in patients with or without renal 

function using vecuronium, atracurium, and tubocurare.  Vecuronium was 

given to 21 normal and 21 anephric patients and there “were no gross difference 

between the two groups in the effect or in the duration of action of either initial 

or incremental doses, except in two anephric patients who were resistant to the 

agent.”  The duration of action of increments  of atracurium and vecuronium  

                                                           
iv In the train of four stimulus pattern the resulting muscle twitches are labelled T1, T2, 
T3 and T4. 
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were not greatly different,  the behaviour of vecuronium was similar to that of 

atracurium.  However  tubocurarine was shown to be longer acting and 

“considerably less predictable. This was particularly so in the anephric group, in 

which its action sometimes persisted after neostigmine had been given.” 

 [15] The effects of atracurium and vecuronium were described in 

patients with portal hypertension and liver dysfunction. There was no evidence 

of gross resistance.  However, ...” the method of elimination would suggest that 

atracurium may be the better drug in patients with severe liver dysfunction, but 

the use of small doses of vecuronium is not contraindicated in this type of patient.” 

 Myasthenia is an uncommon condition.  If anaesthesia is required the 

patients can be exquisitely sensitive to neuromuscular blocking agents. Two 

papers are presented here, one with atracurium and one with vecuronium [14, 

20].  A third is about an association with carcinoid [22].  The two papers with 

atracurium and vecuronium are similar...in each case they used one fifth of the 

normal induction dose; for vecuronium this was found to be too small so they 

subsequently doubled the dose.  They found that with these diminished doses 

they could maintain satisfactory muscle relaxation and good reversal with 

neostigmine at the end. 

 The third paper has to be at the extreme end of rarity. The carcinoid 

syndrome is rare (about 1:100,000) and myasthenia is rare at about 1:30,000; 

the combination 1:3,000,000,000. Vecuronium was used, in reduced dosage, as 

it does not release histamine. 

 

‘Awareness’  

Using the Google Ngram viewer with the keywords ‘awareness during 

anaesthesia’ the topic started to take off around 1967, and first peaked in 1976.  

A second peak occurred in 1999, probably associated with the use of BIS, a 

processed EEG monitor. 

The first investigation [23], in 1970, assessed recall and dreaming under 

nitrous oxide and muscle relaxant anaesthesia. Tape-recorded music was used 

as a stimulus.   No episodes of  awareness were detected.  However, 44 per cent 

of the patients dreamed and two-thirds of them could recall details. 

Hypocapnia, part of the ‘Liverpool technique’ (or Gray’s technique), did not 

prevent dreaming.  

 This study coincides with his work with the train-of-four pattern of 

electrical stimulation to determine the magnitude of neuromuscular blockade 

so it is not surprising that at this time patients were not always adequately 
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paralysed with the neuromuscular blocking drugs and often moved. Patients 

who did move were more liable to dream than those who did not.  Half of the 

patients described waiting for surgery as the most unpleasant part of their 

surgical experience, 20% considered postoperative pain was the worst, the 

third ranked complaint was being asked to lift their head when they were 

unable to do so. Unpleasant dreams came fourth. 

Did premedication or the use of volatile agents influence dreaming 

[24]?  This 1971 paper had four groups of patients, an unpremedicated nitrous 

oxide only (with muscle relaxant, as above), a group with morphine 

premedication, another using halothane and the last with methoxyflurane.  In 

group 1- 57% of patients dreamed; group 2 - 23%;  group 3 - 0% and group 4 – 

23%. Awareness was not definitely diagnosed but a number of dreams were 

associated with the site of the operation.  

In 1972 a letter to the British Journal of Anaesthesia [25] highlighted 

the problem of awareness further. In a study of 90 patients two presented 

strong evidence of being conscious during the surgery.  This study was to show 

that giving halothane for fifteen minutes either at the beginning or the end of 

the anaesthetic did not abolish the risk of dreaming, or in this case, overt 

awareness.  This was strong message that the ‘Liverpool technique’ was 

unsatisfactory. 

This work was later presented in the Phillip Gettv memorial lecture 

[26]. 

 

Miscellaneous 

A study of perioperative complaints [27]. One hundred patients were given a 

personality assessment (Eysenck and Eysenck, 1964) a day before their 

operation. The day after a standard anaesthetic the patients filled in a 

questionnaire about their experience. The patients "neurotic" score was higher 

than the general population; upper abdominal operations had greater scores 

than other procedures. The lie score was also higher than the general 

population!    Pain, preoperative anxiety and the passage, or presence, of a 

nasogastric tube were also major complaints.   

The lie score is of interest ... the lie scale was “included to detect 

individuals "faking good".” One of the questions on the lie scale, for example was 

                                                           
v Phillip Gett was Director of the Intensive Care Unit at Sydney Hospital. He was shot by a 
robber in New York in 1974. 
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"Are all your habits good and desirable?"  Eysenck’s view was that a lie score of 

4 or 5 would suggest the answers were not acceptable. However if they 

excluded all patients with high lie scores the results from 28 patients would 

have been rejected. Other workers have questioned the validity of the lie score 

(Knowles and Kreitman, 1965).   

An interesting foray into patient satisfaction.  At least the use of 

nasogastric tubes has been minimised over the last four decades.  

Postoperative pain: 1976 [28].  Smith and Utting were commenting on the 

poor quality of postoperative pain management. To quote “The drug treatment 

of postoperative pain is fundamentally unsatisfactory with the drugs at present 

available; any improvement is likely only to be marginal. The hope would seem to 

be that the subject will be given more prominence in the education of both doctors 

and nurses. Patients, too, should be told that asking for an analgesic drug is not 

necessarily a sign of frank cowardice.” 

 

The money motive: [29]... this was based on a paper that was read at a 

symposium on Money and Medicine in Manchester, November 1975.  It is 

worthy of a ‘full read’. It describes the social state at the time, about the union 

fights with the government of the day and the call for doctors to go on strikevi.  

He describes reasons why doctors have higher than average salaries, about the 

proximity of doctors to the public and the confidence that the public has in 

doctors. “...our strength becomes our weakness: our proximity to our patients 

may make them think highly of us, but it also makes us think highly of them.  It 

is difficult deliberately to ignore someone in such close proximity merely to 

obtain one’s own way.” He expressed the view that striking would diminish 

goodwill. He also attacked the time spent in private practice at the expense of 

the ‘main activity’, work in the National Health Service. 

 He stated that it was the freedom in the practice of medicine that was 

more important than the money motive, and that it was of even greater 

importance to the patient. 

 

                                                           
vi A strike was called by junior doctors and some NHS consultants involved in private 
practice, who had rarely been seen before in the NHS hospital, turned up to ‘man-the-
pumps’. There was no compulsion to strike and no hard feelings to those who felt it 
against their principles. 
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Human misadventure in anaesthesia: [30] Since the early audit by Beecher 

and Todd of anaesthesia related mortalityvii many morbidity and mortality 

studies have been published. This presentation by Utting was based on the data 

collected by the two other authors (T.C. Gray and F.C. Shelley) about 

anaesthetic accidents reported to the Medical Defence during the period 1970 

to 1977. In general usage "'misadventure is taken to be an unlucky chance or 

accident”. He made the point that human misadventure in anaesthesia is not as 

frequent as human failure. Six hundred and two anaesthetic accidents were 

reported during the eight-year period; 60% were either deaths or cerebral 

damage. He made the point that cerebral damage can be a greater catastrophe 

than death. Faulty technique was thought to be responsible for half the events 

and failures of postoperative care another major, and avoidable, cause. “Over all 

error was deemed to be twice as common a cause of death and cerebral damage 

as was misadventure.”   

It was good to see the understanding of misadventure being dissected with 

human failure (error) being part of the picture...this was to be further dissected 

by subsequent investigators; JT Reason being, probably, one of the most well 

knownviii. 

 

Pitfalls in anaesthetic practice [31]; this was part of a symposium on 

complications and medico-legal aspects of anaesthesia which follows on from 

the previous section, but almost a decade later.  It is a comprehensive article 

and has a section on ‘Defensive anaesthesia’; that is to protect the anaesthetist 

from litigation.  To quote - “Features of practice which are more of medico-legal 

importance than direct patient benefit”; note-taking, preoperative investigations 

on fit, healthy young patients, peer pressure for ‘good medical practice’. He 

describes the problem of not re-using halothane within a 28 day period when 

the danger of halothane hepatitis is really rare and one may be forced by peer 

pressure to use something that may have greater risk,  It is a good read. 

 

Anaesthetists, lawyers and the public: [32] This was a letter in response to a 

previously published article about anaesthetists, lawyers and the public. Utting 

writes a strongly held opinion about medics vs. lawyers. He had obviously 

spent 15 years sitting in Courts of Jurisdiction and also, occasionally, acting as 

                                                           
vii Beecher. H.K and Todd. D.P. Ann. Surg. 140:2-35 (1954) 
viii Reason JT. Human Error.   Cambridge University Press. 1990 
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an expert witness.  He was of the view that the competence, expertise and 

dedication of doctors exceeded that of lawyers.  He described the apparent 

injustice of a anaesthetist culpable of a medical accident not being reprimanded 

but a porter being dismissed for the theft of £2.  He believed that we, the 

medical profession, should be less inhibited about criticising our colleagues. 

 

 The era of relaxant anaesthesia [33] This is an editorial on the 50th 

anniversary of the introduction of curare. He describes the ‘tetrad’ of 

anaesthesia, “narcosis, reflex suppression, muscular relaxation and “controlled 

apnoea” “.  By controlled apnoea he meant controlled pulmonary ventilation.  It 

is an historical review. 

As we get older we get more interested in history and the same is true 

here.  In 2002 he writes on the subject of  “Matthew Turner: surgeon-apothecary 

of eighteenth-century Liverpool. His life and background” [34].  

 

Utting has a relatively small number of publications compared with 

some other academics but they are of high quality, have stood the test of time 

and show a great deal of thought, both scientific and social.  A really interesting 

bibliography. 

[1-49] 
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John Norman  

MB  ChB  PhD 

FFARCS  FFARACS  
From 1963-65 John 

Norman was a research 

fellow in the Department of 

Physiology in Leeds. He 

was lecturer and then 

senior lecturer at the 

Postgraduate Medical 

School between 1967 and 

1975 becoming the 

professor and head of 

department in 1975 in 

Southampton.. He retired 

in 19881. [1-77]          2 
John Norman wrote 16 editorials, five reviews, 10 letters and 45 

papers.   

 His first two papers in 1965 were related: �òSimple Methods for the 
Determination of the Concentrations of Carbon Dioxide and Oxygen in Blood�ó���ƒ�•�†��
�òA system for the measurement of respiratory and acid-base parameters in 
blood�ó�ä The first described electrode systems for the measurement of carbon 

dioxide and oxygen concentrations in blood with which they achieved 

accuracies similar to those of the classic techniques of Van Slyke and Neill 

(1924) [1]. The second �� a similar paper using electrodes for the determination 

of pH, pCO2, and pO2, very quick at the time, a total time of 30 minutes [2].  

The topics that Norman et al. covered were blood gases and 

respiration [8, 13-15, 17, 19, 28, 38, 51]; muscle relaxation [6, 7, 11, 12, 16, 18, 

27, 29, 48, 64, 70, 71] and cardiovascular miscellany [9, 10, 20-22, 24, 25] 

 

 

 

                                                           
1 J F Nunn. British Journal of Anaesthesia. 1999; 83(6): 916 
2 Courtesy of Dr David Smith, Southampton 
































































































































































































































































































































































































































































































































































































































































































































