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Conference Report
Annual meeting of the Injury Research Group
28- 29 March 1994, Princess Margaret Hospital, Swindon
Injury: cardiovascular response, monitoring,
resuscitation and the role of free radicals
Mr P. Burgess, consultant surgeon at the host hospital,
chaired the presentation of free communications on the
first morning. The afternoon session, chaired by Professor R.A. Little of the North Western Injury Research
Centre, Manchester (NWIRC), consisted of invited lectures on the scientific basis of resuscitation. Free radicals
and tissue injury were discussed on the second morning.
Professor M.D. Menger of the Institute for Surgical
Research, University of Saarland, Germany, chaired this
third session of invited talks.

Cardiovascular response to injury
The change in heart rate (HR) is biphasic in haemorrhage.
There is an initial rise that is followed by a fall as bleeding
progresses. The fall in HR is cardioprotective. The heart
rate is therefore not reliable in monitoring bleeding
especially at the stage when the blood pressure is normal.
Miss J.M. Hanson (Accident and Emergency, Royal
Preston Hospital) spoke about better ways of monitoring
patients in the early phase of haemorrhage by means of
shock index (SI) and stroke distance (SD). The SD is
measured in the suprasternal notch with Doppler ultrasound. The SD is the distance moved by blood in one
heart beat, and it assesses the stroke volume, which
should fall early in haemorrhage. In healthy volunteers
subjected to lower-body negative pressure, there was a
positive correlation between SD and stroke volume.
Shock index [heart rate divided by systolic blood pressure
(SBP)] is a better indicator of blood loss during the
bradycardic phase. While the heart rate falls and the SBP
remains normal, the SI continues to rise. SD was more
sensitive in detecting early blood loss than SI. It dropped
earlier and was correlated with the central venous pressure. Both SD and SI are age-dependent and the trend is
more useful than absolute figures. Miss Hanson explained
that it is possible to minimize observer variation seen with
ultrasound interpretation by teaching in 15-20 sessions.
Animal studies show that concomitant tissue injury
alters the SBP and heart rate responses to haemorrhage.
Mr P.A. Driscoll (Accident and Emergency, Hope Hospital, Salford) found this to be true for human trauma
patients. He reported that patients with blunt injury had a
higher SBP than those with stab wounds at all degrees of
haemorrhage. Tissue injury also abolished the biphasic
nature of heart rate seen in pure haemorrhage. Patients
with stab wounds (haemorrhage) had a higher SI and a
lower rate-pressure product (RPP) for all severities of
haemorrhage than patients with blunt trauma (haemorrhage + tissue injury). The RPP is the product of the SBP
and heart rate, and is a gauge of myocardial oxygen
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consumption and coronary artery perfusion. The work
showed that tissue damage significantly alters the cardiovascular response to injury. Tissue injury also affected
core temperature as measured at the tympanic membrane.
Dr E. Kirkman (NWIRC) described animal
experiments implicating nociceptive afferents in the
decreased baroreflex sensitivity after injury. In the rat,
nociceptive afferents were found to abolish the bradycardia seen in haemorrhage. This inhibition is thought to be
mediated by y-aminobutyric acid (GABA) because
bicuculline, a GABA inhibitor, blocked the effects of the
nociceptive afferents. Nociceptive afferents also mediate
the redistribution of blood from the gut to the skeletal
muscle seen in injury, which may lead to gut ischaemia
and increased whole-body critical oxygen delivery. He
explained that nociceptive and pain pathways diverge and
blocking pain may not affect the haemodynamic response
due to added tissue injury.
Resuscitating and monitoring acutely illpatients
Dr C.E. Robertson (Accident and Emergency, Royal
Infirmary, Edinburgh) talked about intravenous fluid
therapy, pre-hospital resuscitation and survival. He said
that, while smaller volumes of colloid than of crystalloid
are needed to restore blood volume, there is a no single
resuscitation fluid that is better than any other. With
albumin infusion, there is escape into the interstitial space
of the lung and kidney, possibly causing a decrease in
glomerular filtration rate. Patients infused with albumin
need more blood transfusion. He stated that, while
hypertonic solutions achieve rapid expansion of intravascular space through recruitment of intracellular water,
the patients develop coagulation problems and blood loss
is increased: survival is worse than in those infused with
normal saline or those untreated.
He moved on to pre-hospital treatment and said that, in
one study, survival was worse in patients treated with the
Medical anti-shock trouser (MAST) suit than those
without (69% versus 75%). Patients given pre-hospital
intravenous fluids had a lower survival rate than untreated patients. This was evident in those with a survival
probability of 0.25-0.75 when 29% of those infused
survived compared with 39% of untreated patients;
pre-hospital infusion is unlikely to affect those who are
very likely to die or those very likely to survive. Prehospital treatment improved haemodynamic indices
(such as SBP), Glasgow Coma Scale and Trauma Score
without a positive effect on survival, especially in patients
who needed surgery. Severity of injury alone determines
survival. The reasons 'aggressive' resuscitation leads to
poorer outcome include pressure-related failure of clots
already formed, decreased oxygen-carrying capacity,
decreased viscosity and coagulation incompetence. A
similar picture is seen in children.
These negative findings may not apply after head
injury. Mr J.N. Wilden (Department of Neurosurgery,
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Royal London Hospital) spoke about the outcome of
rapid resuscitation in head-injured patients in his hospital. Rapid resuscitation achieved a SBP greater than
90 mmHg and over 90% oxygen saturation 90 minutes
after injury, and this was associated with a better outcome
in terms of disability. Up to 60% of patients seen by their
rescue team were ventilated at the scene of accident.
Rapid and aggressive resuscitation is needed to maintain
cerebral blood flow.
Cerebral blood flow was the topic of Dr A.J. Gunn's
(Department of Child Health, University of Newcastle
upon Tyne) presentation. He showed that ischaemic brain
damage after severe head injury may be due to cellular
dysfunction rather than to reduced cerebral blood flow
(CBF). Although CBF fell after head injury in rabbits,
there was normal oxygen extraction indicating CBF was
adequate for metabolic needs. There was evidence of
mitochondrial dysfunction, diffuse neuronal loss and
cortical macrophage infiltration. The presence of secondary brain damage without physiological evidence of
ischaemia suggests that cellular dysfunction was responsible. Clinically, it means that maintaining adequate cerebral perfusion after head injury may not prevent such
damage.
Dr P. Nightingale (Intensive Care Unit, Withington
Hospital, Manchester) talked about monitoring acutely
ill patients. He spoke about the difficulty of interpreting
central venous parameters because global figures do not
necessarily reflect regional disturbances. Measuring central venous oxygen saturation does not adequately assess
regional oxygen delivery and usage, since there is variation in regional perfusion in the acutely ill. Likewise, the
systemic lactate level does not reflect regional disturbances. However, the fall in systemic lactate during
resuscitation is associated with a good prognosis. An
elevated lactate level does not necessarily mean cellular
hypoxia and, when it occurs in sepsis, it may be metabolic
in origin with normal regional perfusion. Dr Nightingale
described the usefulness of gastric pH in monitoring
seriously ill patients. A low gastric pH was associated
with higher mortality than a normal value. The measurement is dependent upon the reduction of carbon dioxide
formation by histamine-receptor blockers and an adequate level of splanchnic perfusion. He also described the
use of tissue oxygen tension in the monitoring of seriously
ill patients. This is measured with a probe placed under
the skin. Normally an increase in inspired oxygen leads to
increased tissue oxygen tension; this increase is abolished
when patients are poorly hydrated. This technique is
sensitive enough to detect underhydration in patients who
appear to be well hydrated on the basis of a urine output
greater than 50 ml per hour.

Free radicals and disease

Professor Menger (Institute for Surgical Research,
University of Saarland, Germany) had used skin
chambers to study the effects on microcirculation of
reperfusion after a period of ischaemia. In some capillaries there was perfusion failure (no-reflow effect) in the
early reperfusion phase. In contrast, in the postcapillary
venules there was reflow, which was associated with
leucocyte adherence and increased permeability. Blocking the adhesion of neutrophils reduced the injury-
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induced permeability. Dextran caused a decrease in
circulating leucocytes and leucocyte adherence, and thus
reduced the increase in microcirculatory permeability
associated with injury. The effects of reperfusion in the
postcapillary venules were mediated by free radicals as
they were ameliorated by the administration of superoxide dismutase or allopurinol.
Production of free radicals (including superoxide and
via hydrogen peroxide, the highly reactive hydroxyl
radical) occurs on reperfusion through several
mechanisms. One is the conversion of xanthine dehydrogenase to xanthine oxidase during ischaemia and
oxidation of hypoxanthine leads to the formation of
oxygen radicals in the reperfusion phase when molecular
oxygen is supplied. Free radicals can also be formed from
eicosanoids and complex cycles involving eicosanoids
and neutrophils can develop. Free radicals can damage
the cells in various ways including inactivation of
enzymes, strand breakage in DNA and peroxidation of
polyunsaturated lipids, which can generate an
autocatalytic cycle. In addition, neutrophils produce
many substances such as elastase capable of causing tissue
damage. Several speakers discussed the role of these
mechanisms in different organs.
Dr D.K. Menon (Department of Anaesthesia, University of Cambridge) said that the brain is particularly
sensitive to damage by free radicals because of its high
iron content, poor antioxidant defences, low transferrin
levels in cerebrospinal fluid and high polyunsaturated
fatty acid content. Free radicals are produced by both
xanthine oxidase and eicosanoid synthesis, and neutrophils are only involved as a late event. Dr P.G. Murphy
(Department of Anaesthesia, Southmead Hospital, Bristol), discussing the lungs, said the alveolarcapillary barrier is sensitive to damage by radicals
produced from either the gas side or the capillary side.
Among the many agents that can cause such damage is a
high inspired oxygen concentration. Skeletal muscle,
according to Mr M.J. Gough (Department of Surgery,
General Infirmary, Leeds), is relatively resistant to
ischaemic damage. When it does occur, there is evidence
of the involvement of both eicosanoids and neutrophils.
A deleterious consequence of reperfusion of ischaemic
muscle is to cause damage in the lungs. Mr I.S. Paterson
(Department of Surgery, Good Hope Hospital, Sutton
Coldfield) had studied the mechanisms and found uptake
of activated neutrophils by the lungs and production of
eicosanoids there. After reperfusion, plasma contained an
unidentified factor that caused chemotaxis and activation
of neutrophils in isolated skin vasculature. Uptake of
neutrophils by the lungs plays a crucial role in the
pathogenesis of adult respiratory distress syndrome
(ARDS), which can result from trauma as well as other
insults. Professor C. Haslett (Respiratory Medicine Unit,
Royal Infirmary, Edinburgh) said that damage by neutrophils requires their tight apposition to the capillary
endothelium and this is achieved with adhesion molecules
(initially selectins and later integrins). Activation of the
neutrophils may involve many mediators, either as
primers or as secretagogues. These events occur early
after trauma and neutrophil elastase can be detected in
plasma within a few minutes. There is evidence that
macrophages are involved in attracting neutrophils into
the lung and interleukin-8 (IL-8) appears to be a key
mediator.
Various interventions have been used to prevent injury
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by free radicals. Experimentally, treatments such as
free-radical scavengers, superoxide dismutase plus
catalase and thromboxane-receptor antagonists
attenuate tissue damage caused by muscle ischaemia and
reperfusion, both locally and in the lung. Mannitol has
been used clinically to reduce neutrophil activation and
tissue damage in aortic aneurysm repair. Theoretically,
tissue ddmage in ARDS may be prevented in several
possible ways, including antagonists to IL-8, adhesion
molecules or elastase; corticosteroids have good anti-IL-8
activity but have only been given at a late stage.
Dr Menon reviewed therapeutic avenues available in
the central nervous system. These include high doses of
glucocorticoids, which prevent the propagation of lipid
peroxidation, and trilazad mesylate, which decreases
hydroxyl radical fornation. Trilazad mesylate is at

present in a phase II/III trial in subarachnoid haemorrhage, stroke and head injury. Propofol (di-isopropylphenol) also inhibits lipid peroxidation.
Next year's meeting of the Injury Research Group will
be held on 10-11 April at Selwyn College, Cambridge.
Joining the mailing list is free of charge and simply
involves giving your name and address to the convenor:
Dr R.N. Barton, NWIRC, Stopford Building, University
of Manchester, Oxford Road, Manchester M13 9PT.

Olufunso A. Adedeji
North Western Injury Research Centre,
Stopford Building,
University of Manchester,
Oxford Road,
Manchester M13 9PT, UK.
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Postgraduate Diary
Institute of Obstetrics and Gynaecology
'Ethical dilemmas in maternal & child care'- I November
1994
Details: RPMS Institute of Obstetrics & Gynaecology,
Queen Charlotte's and Chelsea Hospital, London
W6 OXG, UK. Tel: 081 740 3904.

Institute of Psychiatry
The analysis of repeated measures designs using BMDP
8/9 November 1994.
Details: Ms Lee Wilding, Conference Office, Institute of
Psychiatry, De Crespigny Park, London SE5 8AF, UK.
NATIONAL ASSOCIATION OF CLINICAL TUTORS
The Association assists clinical tutors in their role as
leaders in district medical education. Membership is
open to University-appointed clinical and GP tutors.
The Association arranges courses for the training and
continuing professional development of clinical tutors
and holds Winter and Summer Meetings for all
members.
10 November 1994: Counselling Skills course: London.
17 November 1994: Negotiating Skills course: London.
2 December 1994: Winter Meeting: London.
11 - 12 May 1995; Spring Meeting: Stirling.
Information about the NACT and its activities can be
obtainedfrom The Secretariat, National Association of
Clinical Tutors, 12 Chandos Street, London W1M 9DE.
Tel. 071 636 6334.
Royal Society of Medicine
Forum on Clinical Pharmacology & Therapeutics 'The
ethics of therapeutics - from development to clinical
application' 10 November 1994
Forum on Quality in Health Care and British Association
of Medical Managers; joint meeting 'Trying issues:
dissecting the medical mishap' - 7th December 1994.
Details: Mrs N. Taub, Forums Executive, Royal Society of
Medicine, 1 Wimpole Street, London WIM 8AE.

Thames Regional Perinatal Group
Seminar: High risk obstetrics and Adaptation to postnatal life - 11 November 1994
Details: Course Registrations, PO Box 3219, London
SW13 9XR, UK. Tel: 081 741 1311.

University of Sussex
Institute of Continuing and Professional Education.
Postgraduate Diploma in Education
(Health Professions). One calendar year
Details: M. Jones, cdo MA & In-Service Awards Office,
ICAPE, EDB University of Sussex, Falmer, Brighton,
E. Sussex BNI 9RG.

Royal College of Surgeons
Adjuvant therapy for pituitary adenomas: Mr P Marks 7 December 1994
A glance at the splanchnic circulation: Mr A Marston Christmas Holiday Lectures for young people - 12-15
December 1994
Details of these and other lecturesfrom: Royal College of
Surgeons, 35/43 Lincoln's Inn Fields, London WC2A
3PN. Tel: 071 405 3474.
University of Warwick
Short course: Techniques and applications of molecular
biology: a course for medical practitioners - 12-15
December 1994
Details: Dr S. Hicks, Department of Biological Sciences,
University of Warwick, Coventry CV4 7AL. Tel: 0203
523540.
Royal Free Hospital School of Medicine
MRCP Part II course for clinical examination
Monday 13 February to Friday 17 February 1995
Monday 5 June to Friday 9 June 1995
Details: Dr D. Geraint James, Royal Free Hospital, Pond
Street, Hampstead, London NW3 2QG.
Tel: 071 794 0500 ext 3931.

First International Conference on Lifestyle and Health
All India Institute of Medical Sciences, New Delhi - 20/21
January 1995
Details: Dr B.M. Chhajer, Dept. of Physiology, All India
Institute of Medical Sciences, New Delhi 110029, India.

XIIth International Conference on Calcium Regulaftng
Hormones
Melbourne, Australia - 14-19 February 1995.
Details: Secretary, XIIth ICCRH, cdo St Vincent's Institute of Medical Research, 41 Victoria Parade, Fitzroy,
Victoria 3065, Australia. Tel. 61-3-288 2485.
4th International Conference of Systemic Lupus
Erythematosus
Jerusalem, Israel - 26-31 March 1995.
Details: VIP International Conference Services, 42 North
Audley Street, London WIA 4PY. Tel: 071 499 4221.

European Association for Cancer Education
8th Annual Scientific Meeting - 26-29 April 1995.
Groningen, Netherlands.
Details: Meeting Secretariat, Intermed Congresserice, PO
Box 4145, 9701 EC Groningen, Netherlands.
Tel: 31 50 421924.
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Continuing Medical Education in Europe:
the way forward through European collaboration
30/31st March 1995
at the
Royal College of Physicians
11 St Andrews Place, London NW1 4LE UK
(by kind permission of the Treasurer)
A major international conference bringing together the leaders of medical
education in Europe
The programme is designed to be comprehensive and cover all specialties. It will explore areas ofconcern
including finance, implementation, assessment and recertification.
Speakers will be from all European Union countries and from the USA, Canada and Australia. The
programme will include free discussion and small group work. The conference language will be English.
If you wish to receive further information or register for the meeting, please write/fax to:
Dr M.W.N. Nicholls, Chairman - Organising Committee
Fellowship of Postgraduate Medicine
12 Chandos Street, London W1M 9DE
Tel (44) (0)71 636 6334
Fax (44) (0)71 436 2535

News
The 1994 Fellowship of Postgraduate Medicine Research and Travel Grant has been awarded to Mr A.K. Banerjee
M.Sc., M.S. (Lond), M.R.C.P., F.R.C.S. who is senior registrar in general surgery at the Northern General Hospital,
Sheffield. The award will assist his study being undertaken on the mechanism of respiratory failure in severe acute
pancreatitis, in particular the study ofwhite cell distribution in various organs in an animal model ofacute pancreatitis.
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