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The Multidisciplinary
Evolution of ITACCS

Michael J.A. Parr, MB BS
FRCA FANZCA FJFICM
President, Trauma Care
International (ITACCS)
Consultant in Anaesthesia
and Intensive Care

Liverpool Hospital

Liverpool NSW 2170 Australia
Michael. Parr@swsahs.nsw.gov.au

The events of 2001 and
the early months of 2002 have
reaffirmed that we are all
vulnerable to traumatic injury
and that modern-day trauma mechanisms have the potential
for enormous numbers of casualties. However, while the effects
of terrorism and warfare are of great concern, these recent
events still need to be seen in perspective. Traffic injuries are
predicted to become the third most common cause of disability
worldwide by 2020. Furthermore, road traffic injuries are
projected to be the second most important public health
problem in developing nations of the world by the end of the
next two decades.

The importance of communication and collaboration at
national and international levels will be paramount if we are to
minimise the impact of trauma on the long-term health of
populations. TraumaCare 2002 (the 15th Annual Trauma
Anesthesia and Critical Care Symposium), in Stavanger,
Norway, served to emphasise that despite 40 years of improving
trauma care, many questions remain to be answered and much
of what is known to be of benefit is not available for many in
the world. An outstanding programme was prepared for
TraumaCare 2002 by Eldar Soreide, Hans Morten Lossius, and
Tine Askvik Lossius. They were supported in this endeavour by
their colleagues and families, and all should be justifiably
proud of what was the best TraumaCare meeting to date. The
congress attracted more than 1,100 delegates from 5 conti-
nents and 43 countries. This truly multidisciplinary meeting
emphasised the importance of collaboration, with representa-
tion from all groups involved in trauma patient management.

As the Society celebrates its 15th anniversary, it is appropri-
ate that we note its evolution to a mature multidisciplinary
resource for education and research applied to trauma
management. I wish to note with gratitude the work that the
immediate past president, Dr. Enrico Camporesi, has done for
the Society. He has our thanks and gratitude. I look forward to
working with the officers and members to further the aims of
our Society. ITACCS was originally formed in 1988 as a profes-
sional society to further the development of anesthesia care
providers as traumatologists, to be a forum for them to share
ideas and techniques for managing trauma patients, and to
provide an educational framework for trauma anesthesia/
critical care specialists. However, ITACCS has now grown to

Dr. Parr and Dr. Sgreide

become a multidisciplinary, international resource on all
aspects of trauma care and this will be increasingly emphasised
by the use of the new name “Trauma Care International”.
Thankfully, this is certainly much less of a mouthful. We will
continue to develop and maintain a multidisciplinary approach
to trauma management.

Managing the victims of major trauma will continue to be a
great challenge for those involved in health care. In particular,
the challenge for developing nations to improve trauma care is
formidable and will require major innovations and investment.
We all have a role to play in improving trauma care, at local,
national, and international levels. TraumaCare 2002 in
Stavanger provided a fertile environment for us to identify our
potential roles, and the future will bring opportunities to
realise these roles. TraumaCare 2003 in Dallas, Texas, USA, and
TraumaCare 2004 in Sydney, Australia, will provide further
opportunities for us to meet and plan for the future. In the
meantime, there is a lot to be done and we look forward to
collaborating with many of you. y(y

Previously published in Akuttjournalen: The Scandina-
vian Journal of Trauma and Emergency Medicine (10[3]:158).
Reprinted with permission.

Educational Objectives

This activity is designed to provide trauma care professionals
interested in the treatment of critically ill trauma patients with a
regular overview and critical analysis of the most current, clinically
useful information available, covering strategies and advances in the
diagnosis of traumatic injuries and the treatment of trauma patients.
Controversies, advantages, and disadvantages of diagnosis and treat-
ment plans are emphasized. There are no prerequisites for partici-
pation in this activity.

After reading each issue, participants should have a working
familiarity with the most significant information and perspectives
presented and apply what they have learned promptly in clinical
practice. Specific learning objectives are printed at the opening of
each abstract.

The fall and winter 2002 issues of TraumaCare
summarize the extensive scientific content of the 15th
Annual Trauma Anesthesia and Critical Care Sympo-
sium (TraumaCare2002-Scandinavia). The conference
was held in Stavanger, Norway, on May 23-25, 2002,
and was preceded by an informative one-day pre-
congress session. The conference was co-sponsored by
Trauma Care International (ITACCS) and
Akuttjournalen, The Scandanavian Journal of Trauma
and Emergency Medicine, and hosted by the Rogaland
Central and University Hospital in Stavanger. The
Scientific Committee was chaired by Eldar Sgreide, MD,
PhD, and the Organising Committee by Hans Morten
Lossius, MD; Tine Askvik Lossius served as Congress
Secretary. The theme, Trauma Chain of Survival,
provided smooth continuity to the vast scope of the
lectures and workshops.

28
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The aim of the pre-congress was to focus on the use of trauma registries to improve trauma systems
and to find ways of enhancing this process. Experiences from different countries and systems, and
experiences with various kinds of data, were presented. Will international standards for collecting
data help improve trauma systems, patient care, and survival rates?

Pre-Congress: Utstein Symposium on Improving
Trauma Systems and the Role of Trauma Registries

— Session I —
Plenary

Trauma Systems and Trauma Registries from the Public Health Perspective
Howard R. Champion, FRCS, FACS
Bethesda, Maryland, USA
[abstract not available]

Introduction to Utstein Terminology, Guidelines, and Consensus Process: Utstein
Symposium on Improving Trauma Systems and the Role of Trauma Registries
Petter Andreas Steen, MD, PhD
Division of Surgery, Ulleval University Hospital, Oslo, Norway

The Utstein terminology has its name from the estate which, in 872, was the residence
of the King of Norway, from 1264 a monastery (Augustinian brothers), and from 1537 the
property of the King of Denmark/Norway for a while. It has lent its name to a series of papers
on how to conduct, write, and review various emergency care topics, as most of the expert
meetings on these topics have taken place at the Abbey. With the exception of the trauma
paper, all have been concerned with cardiac arrest.

The rationale for the Utstein style was that there were so many papers on outcome
after cardiac arrest. These came from emergency medical services systems, with great variations
in structure, resources, and operation, which hindered a uniform set of criteria and definitions
for events, time intervals, outcomes, etc. Various factors were therefore reported, creating the
possibility for comparing apples and oranges.

A specific Utstein consensus process was developed: An international group of experts
receives a draft skeleton. They convene ideally without phone, fax, radio, TV etc = Utstein!
Short plenary state-of-the-art sessions are given before the participants rotate through six to
eight 45-minute breakout sessions. These breakout groups discuss an initial draft for the topic
session prepared by breakout co-chairs. The group members then rotate to the next breakout
session while the co-chairs stay and modify their original draft. The next breakout group
discusses the modified draft, and all is repeated again thereafter.

The breakout group co-chairs thereafter prepare a final draft of their topic. The Utstein
co-chairs prepare a draft of Utstein-style paper, and all the experts get a chance to comment
before the Utstein-style paper is submitted to multiple journals for simultaneous publication.

Trauma is a situation very different from cardiac arrest. Major registries already exist
with much information. Differences between the registries make comparisons difficult. There
is usually a very large number of data points, which makes it time consuming to gather and
enter data. In parallel, the quality and the completeness of the data can often be questioned.

The International Trauma Anesthesia and Critical Care Society took the initiative to
launch an Utstein-style consensus conference on trauma. The purpose of the paper,
“Recommendations for uniform reporting of data following major trauma-The Utstein style,” % is
to offer a structured reporting system, permit compilation of data and statistics, facilitate and
validate independent or comparative audit, encompass both out-of-hospital and in-hospital
trauma care, allow identification of system factors that affect outcome, and facilitate studies of
factors that affect outcome.

It contains sections on
Trauma data structure development
Terms and definitions
Factors related to the circumstances of injury
System factors
Patient factors
Outcome
Ethical issues
Documentation (methodology and technology)

References
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7. Recommendations for uniform reporting of data following major trauma-The Utstein
style. Acta Anaesth Scand 2000; 44:359-60.
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Injury Severity Scoring—Time for an International Update of the
Abbreviated Injury Scale?
Thomas A. Gennarelli, MD, FACS
Milwaukee, Wisconsin, USA
[abstract not available]

— Session II —

Experiences with Trauma Registries from Country to Country—
Factors Associated with Success and Failure

Australia
William Griggs, Adelaide, Australia
[abstract not available]

The Role of Trauma Registries in Improving Trauma System Performance and
Outcome—The Danish Experience
Birgitte Sphus, Trauma Coordinator, and Claus Falck Larsen, MD, DMSci
Trauma Centre, Rigshospitalet, Copenhagen, Denmark

Trauma registries have become an essential component of trauma systems. Data are
managed by collecting and organizing pieces of information. A computerized database is
valuable due to its ability to retrieve, sort, and report data. The database should be arranged
in blocks of information, each block containing data you have decided to create for any element
you want to collect. It is important to decide what questions you want to answer in the future.

There are generally two options for trauma registry software:

* An established trauma database, which is often commercial

* An in-house developed database

We have chosen to use both options at the Trauma Centre, Rigshospitalet, Copenhagen.
We joined TARN in 1999 (at that time, the United Kingdom Trauma Audit & Research Network).
This is a large multicentre database with more than 100 participating hospitals. In addition to
TARN, we have developed our own in-house database. One reason is the delay in processed
data from TARN (patient registration forms are mailed to TARN at discharge or 93 days after
the patient has been admitted). Another reason being the exclusion of patients in the TARN.
This is a problem for me as a trauma coordinator, with a need to have a total overview of all
patients treated by the trauma team. This is necessary to keep track of the individual trauma
patient during the hospital stay, and important information on number of trauma team
activations, patient profile, and resources allocated. The in-house database is updated daily.
Thus, relevant data are available for monthly reports, and data can be used to process data, in
case specific questions are asked.

Experience from Our Perspective. The trauma coordinator must establish a close
working relationship with the entire staff handling trauma patients—across all departments,
including the management and prehospital staff. Information is the keyword. You need to
keep everyone informed about your activities related to the data collection—explain how the
data you collect on your rounds are used. Another important aspect is how this information
affects the quality of care. Distribute regular reports with a summary of activity statistics and a
few key performance indicators. Also consider morbidity and mortality conferences to discuss
recent cases and procedures. The ultimate goal is to foster institutional commitment for the
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trauma registry. Both doctors and nurses are usually likely to cooperate, and it is very important
for you that they become your allies and get interested in the work.

Education. Trauma coordinators must be aware of the needs for education at their
own hospital and for the staff from the hospitals transferring patients to your trauma centre.
Be sure to collect the right data, in order to establish a basis for performance improvement,
your daily work, and educational activities.

The validity of information decreases as the information ages. Information needs to be
collected and processed while the patient is still in the hospital. Data can be validated and
refined during rounds and clinical conferences.

Data security is a major issue and needs to be addressed according to rules and
regulations.

Local trauma registries are valuable. However, local data are of limited value without
the possibility of comparisons and benchmarking. Furthermore, larger databases will allow
more meaningful studies with greater statistical power. Thus, a Danish national data registry—
or, even better, a Scandinavian or European registry—should be the goal.

Experiences with Trauma Registries from Country to Country—
Factors Associated With Success and Failure: England
Peter A. Oakley, MA, FRCA, MRCGP
Consultant in Anaesthesia and Trauma, North Staffordshire Hospital, Stoke-on-Trent,
UK; Senior Research Fellow, Keele University

Following a report from the Royal College of Surgeons of England in 1988, the British
Government funded the Major Trauma Outcome Study (MTOS-UK) to collect and compare
data from seriously injured patients. It was designed to serve as a UK version of a study that
had been carried out in the United States comparing outcomes between different hospitals
using the TRISS logistic regression methodology. The study group was based within the
University of Manchester, but received data from a set of core hospitals throughout the country.
After funding the study for several years, the government has gradually withdrawn its financial
support, as had been planned in this pump-prime project. The organisation has continued
under the new name of the Trauma Audit and Research Network (TARN) and has been self-
supporting for 5 years, receiving funding directly from participating hospitals, whose
involvement is voluntary.

TARN currently serves as a trauma registry for nearly half of the 300 or so acute hospitals
in the country. Monthly and quarterly reports are sent back to the contributing hospitals,
including a graphical comparison of outcome in relation to the other hospitals. This is presented
as a Ws chart,” using a modification of the W statistic, the number of excess survivors (above
the number predicted) per 100 patients, adjusted for the severity mix in the population. It
had been intended to complete the audit loop by feeding back this performance data to local
purchasers of trauma care, so that poor performers could either be supported by extra
resources or reprimanded with the threat of withdrawing support for trauma care. In the
latter case, major trauma cases could then be dealt with elsewhere in successful centres that
would, in turn, receive funding diverted from the poorly functioning centres. This plan
represents an evolutionary approach to continuous quality improvement in trauma care
throughout the country-a laudable if somewhat controversial aim.

The government has not yet given support to mandatory reporting and purchaser
feedback, despite a strong recommendation in a further Royal College report.> While this
weakens TARN’s ability to influence standards of trauma care in the UK, it may be that the
time is not yet right to use the data in this potentially threatening way. Two problems that are
universal in trauma registries throughout the world plague the programme: data validation
and database design. These must be addressed first.

TARN has made a major effort to train data collectors in the various hospitals in their
highly rated start-up courses. At the same time, the organisation has greatly enhanced its own
internal data validation and quality assurance processes s not the main problem.
Complete, accurate injury descriptions are often lacking in the original clinical records and
times of events and interventions are frequently omitted. Without reliable and easily accessible
raw data, subsequent attempts at validation are flawed. More disturbingly, there has been
concern about whether information could be consciously or unconsciously recorded differently
if poor performance were to have serious consequences for individual clinicians or their
hospitals. The publication of league tables, the suspension of poorly performing clinicians,
and increasing medico-legal concerns have already had a significant impact on morale. Will
the current blame culture inhibit honest reporting?

The second problem of database design is also universal. Data fields have often been
added piecemeal in poorly constructed tables in response to new fashions. Missing data have
not always been well handled in binary fields. If a tick box on the data entry form is not ticked,
is this because the answer is ‘no’ or because it is unknown or missing? TARN is responding to
such database problems with a new generic design that is being developed to function over
the Internet, speeding up communication with participating centres.

Despite these problems, much of TARN’s data are robust and reliable, spawning a
flourishing research programme with some 25 projects in progress. TARN continues to promote
high standards of trauma care and still has the ear of government agencies, even if it lacks a
more direct influence on standards of care. In its new self-supporting role, it has maintained
considerable respect throughout the country and has attracted participants from abroad,
including Scandinavia.
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Finland
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[abstract not available]
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[abstract not available]

Germany
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Cologne, Germany

[abstract not available]
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[abstract not available]

Norway
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[abstract not available]

Factors Associated with Success and Failure of Trauma Registries:
Scottish Trauma Audit Group (STAG)
Diana Beard, RGN, MBA
Director, Scottish Trauma Audit Group, Royal Infirmary of Edinburgh, Edinburgh, UK

This prospective national audit was established in 1992 with the aim of improving the
management of seriously injured patients in Scotland. STAG has achieved 98% national coverage
and a 96% data capture rate, with 26 hospitals contributing a total of 47,000 patients to the
database.

Critical to the success of the trauma registry is clinician support from all of the specialties
involved in managing trauma. The quality of the data and rapid feedback are major factors in
securing cooperation from the multidisciplinary teams in A&E departments, who enter the
patients into the audit in addition to their routine workload. The unique structure of STAG is
such that patients who are transferred for further specialist care in a tertiary centre are followed
up by regional audit staff. Feedback on the patient’s status and the quality of the transfer
process is supplied to the referring hospital. Having an independent, external audit team
improving communication between disciplines, specialties, and hospitals is one of the benefits
of a national trauma registry.

Clinical audit is regarded as a long-term investment in Scotland. The government funds
the cost of STAG (§463,000 per year), which is divided almost equally between local data
collection and centralised data processing. It is essential therefore that optimal use is made of
the data to demonstrate improvements in patient care and to identify areas for further
improvement. To date, STAG has 23 publications in peer-reviewed journals

Factors that impinge on the success of a trauma registry can be classified into three
groups. First, the limitations of TRISS methodology, specifically the problems in obtaining
respiratory rates and AIS scoring anomalies, are well recognised. The negative impact can be
minimized, however, by ensuring absolute standardisation of recording of physiological
variables when the patient presents to the A&E department and by ensuring each injury AIS
score is checked by a single individual. The second problem group relates to obstructive
characters who are not team players and who are resentful of external monitoring. These
individuals are in the minority and can generally be persuaded to cooperate by the exertion of
peer pressure or by direct instruction from hospital management. Finally, one of the most
difficult problems encountered is the lack of power to enforce solutions when clinical risk has
been identified by the audit but denied by the individuals involved. In the majority of cases,
adverse events are handled efficiently and appropriately at a departmental or hospital level.
There have been (rare) instances where action to address a clinical risk issue has not been
taken at a hospital level and STAG has to initiate an escalation process that leads to the
involvement of the Chief Medical Officer for Scotland. This is not an ideal solution.

The “take-home” message from STAG is simple: collect robust data, aim for national
coverage, and develop a system to deal with suboptimal performance. This requires significant
long-term investment but results in a registry that can demonstrably improve the management
of trauma patients.

Experiences with Trauma Registries from Country to Country—
Factors Associated with Success and Failure: Sweden
Kerstin Sluys, RN
Karolinska Hospital, Stockbolm, Sweden

Trauma registries can be used as tools for medical outcome, quality assurance, quality
improvement, research, injury prevention, care planning, and utilisation of resources. It is
important to have accurate and reliable data. To assure good data quality, it is essential to
provide education, training, time, and support to the registry staff. It is equally essential that
medical records contain accurate documentation and data. Many obstacles can hinder good
intentions, but with awareness of these obstacles, good planning, effective computer programs,
and support, any hospital can have well-functioning trauma registries.

In the development of the software for the Swedish Trauma Registry (Kvittra) focus was
placed on means of simplifying data entry. A graphical interface for coding of AIS was adopted
from Strada (Swedish Traffic Accident Data Acquisition) by kind permission of Professor O.
Bunketorp. This, together with built-in calculation of ISS as well as TRISS, speeds up data
collection and also decreases the risk of “human error” during this phase of the process
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— Session III —
Experiences with Trauma Registries in Special Groups of
Patients and from Special Types of Data

Neurotrauma
Carsten Kock-Jensen
Arbus, Denmark
[abstract not available]

Paediatric Trauma
Phillipe Gabrielle Meyer
Paris, France
[abstract not available]

Airway Management
Frédéric Adnet
Paris, France
[abstract not available]

Prehospital Data
Charles Deakin
Southampton, UK
[abstract not available]

Military Data

Matthias Helm

Ulm, Germany
[abstract not available]

— Session IV —

The Utstein Style Recommendations for Reporting Data Following Major
Trauma-An Update
Peter A. Oakley, MA, FRCA, MRCGP
Consultant in Anaestbesia and Trauma, North Staffordshire Hospital, Stoke-on-Trent, UK
Senior Research Fellow, Keele University

In 1998, a multidisciplinary group of clinicians met in Mainz to define the requirements

for reporting major trauma data for research and audit. Core and optional data requirements
were debated and defined in a process that mirrored the one used successfully for
cardiorespiratory arrest data at Utstein Abbey near Stavanger.

Collecting data following major trauma is inherently more complex than after
cardiorespiratory arrest. There are more than 130 data points in the Utstein trauma data set,
including more than 80 in the core data, compared with only 15 in the recommendations for
cardiorespiratory arrest. In the first study to test the Utstein recommendations, Lossius et al
found that only 47% of the core data were available retrospectively. While reducing the data
set would improve the logistics of data collection, this would risk oversimplification.

A generic model of trauma care emerged during the Mainz workshop. It was based on
the object-orientated concepts used in software engineering to model complex systems. It
was hoped that this would handle complexity, facilitate data structure development (i.e.,
database design), and better recognise the different phases of trauma care (rather than focusing
only on events at the scene and on arrival in hospital). The patient starts in a pre-morbid state,
sustains a set of injuries, and proceeds through a set of locations (scene, ambulance,
resuscitation room, CT scanner, operating theatre, ICU, etc., to the rehabilitation unit),
accompanied by a set of attendants (bystander, paramedic, immediate care doctor, trauma
team, etc.). As the patient passes through each location, information is received from the
patient as observations and investigations (sensors) and interventions are effected as fluids,
drugs, operations, and other interventions (effectors). Object-orientated concepts help to
describe different instances of objects in the model, e.g., a bystander is an attendant with a
more restricted skill set than an intensive care doctor and plays a different role, but the generic
model encompasses them both within a simple data structure.

A database design has been developed in Stoke-on-Trent, UK, to pilot this approach,
using a Microsoft SQL Server® database with a Microsoft Access® front end. For the last 18
months, information on new trauma patients has been entered and data from more than
10,000 patients on the old database have been transferred across. A reporting, profiling, and
downloading capability has been developed.

A full analysis of the system's capability has not yet been performed, but it is so far
proving to be practical and robust. Despite initial concerns that it would be too all-embracing,
it has been well received by the data collectors. The system expects all entries to be timed, but
copes well with missing times. It tracks locations and personnel throughout the patient's stay
in hospital. New concepts have been introduced, such as the attending area (to cope with
different levels of care within the same location) and the diagnostic track (to follow the evolution
of diagnosis, including suspected, missed, definitive, and refuted injuries). The automatic
reporting and analysis modules, while of considerable value, are currently undergoing further
development. Importantly, the design allows the data set and range of entries to be extended
without programming.

In summary, the Utstein recommendations have highlighted the difficulties of data
collection following trauma. The way to cope with the intrinsic complexity of trauma data is to
develop a generic, object-orientated model of trauma care, mirrored in the data structures
that represent it. The challenge then is to implement it as a convenient, robust system.
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Improving the Trauma Chain of Survival and the Trauma Team:
Do We Have the Answers?
Peter A. Oakley, MA, FRCA, MRCGP
Consultant in Anaesthesia and Trauma, North Staffordshire Hospital, Stoke-on-Trent,
UK; Senior Research Fellow, Keele University

Learning objective: 70 reflect on the organisational changes we need to make for
effective trauma care; to embrace more fully new clinical practices, such as permissive
hypotension and damage control; and to respond to the new opportunities offered by a
better understanding of information technology and team ergonomics.

The ancient art of trauma care continues to evolve. The nature of trauma itself sets the
agenda for our efforts, demanding competence, commitment, and cooperation. We already
know many of the answers needed to make further improvements in trauma care. In countries
without established trauma systems, more can be achieved by organisational change than the
application of new knowledge. The key components of an effective trauma system are well
understood, based mainly on studies in North America.' Despite cultural differences, this
kind of organisational structure can be transferred at the generic level, if not in fine detail, to
()thCl' countries.

While it remains uncertain how we should staff our trauma team in all its forms from
the scene, through the emergency department, to the operating theatre, and beyond, one
thing is clear: commitment to trauma care is as important as the specialty background of its
proponents. In addition, a legal mandate, supported by the local population, is needed to
‘officialise’ triage decisions and referral patterns.

However we set up our systems, we must address the need for continuity. In the trauma
systems in North America, Germany, and Austria, trauma surgeons (derived from general
surgery in North America and orthopaedics in Europe) have succeeded in providing continuity,
despite the pressures of increasing specialisation. Elsewhere, emergency physicians,
anaesthesiologists, orthopaedic surgeons, and general surgeons must examine their working
practices to fill this gap. We must also centralise severe trauma, as far as our geography will
allow. Without high-volume centres with all the relevant specialties in house, we are unlikely
to achieve and maintain world-class levels of expertise.

New solutions relating to permissive hypotension are well established in principle, even
if they are not universally applied. This approach has been extended to patients with head
injuries complicated by uncontrolled haemorrhage elsewhere.? A philosophy of damage control
surgery has been adopted and extended to musculoskeletal trauma.? Awareness of abdominal
compartment syndrome has radically altered surgical practice. New developments in imaging
and in digital technology are promising new, if sometimes costly, solutions.

Biochemical and genetic solutions have yet to have their day. The benefits of survival

they will undoubtedly bring will be balanced by ethical burdens we must face in the future.

We remain uncertain about the best way of clearing the spine in obtunded patients,
though several solutions have been suggested.! We are tempted to image more completely
using both benign and potentially harmful radiation, but we are ambivalent about the extra
information and its attendant cost. Will it provide more signal, or just more noise and delay?

We are hampered by poor data collection methods, an issue that is being addressed at
the international level by new database designs. Several problems continue to limit our ability
to compare centres. Validating data, restricting what is collected but capturing it completely,
and extending statistical methods to deal better with any missing data are currently areas of
concern. We now recognise mortality as a poor discriminator between centres, unmasking
the need to develop better measures of morbidity and disability.

As we learn more about effective team care and realise the need for specialist information
throughout the chain of care, communication skills and the innovative use of digital technology
will be critical in producing a comprehensive solution. If data capture, validation, and
interpretation can keep pace with the technology, this will surely be a prolific source of new
ideas and ergonomic solutions, though it will subject us as individuals to uncomfortable
scrutiny along the way, as our every move is watched.
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The Patient is Bleeding and in Hemorrhagic Shock! Now What?
Charles William Schwab, MD
Philadelphia, PA, USA
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Trauma Nursing in Scandinavia—More Than Just a Vision!
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Stockbolm, Sweden
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The Trauma Chain of Survival Under Extreme Conditions:
Is There a Limit to Survival?
Mads Gilbert, MD
Tromsp, Norway
[abstract not available]

— Session 1A —

Utstein Symposium on Patient Safety, Simulation, and
Medical Education in Trauma and Critical Care (Part I)

Part A. What is the Role of Patient Safety?

Introduction
Sten Lindahl
Stockholm, Sweden

The End of the Beginning: Lessons Learned from the Patient Safety Movement
Paul Barach, MD, MPH
Department of Anaesthesia and Critical Care,
University of Chicago, Chicago, Illinois, USA

Learning objectives: 10 appreciate 1) the incidence and causes of iatrogenic injuries,
2) the need to create effective and sustainable incident reporting systems, and 3) current
international efforts directed at enbancing patient safety and reducing patient harm.

It has long been recognized that medical care itself has the potential to cause harm.
However, general acknowledgment that much iatrogenic injury may be due to preventable
human error or system failure appears to have been slow in coming. The epidemiology of this
silent epidemic is currently being unraveled and the figures are startling. About 10% of patients
admitted to hospital will be harmed; half of these events are considered preventable. Of these,
some 6% will suffer permanent disability and 8% will die. In many instances this is put down to
“medical error.” None of this is new. What has changed, however, is that the problem and its
extent are being recognised and, most importantly, are now being openly discussed and
addressed. To implement effective solutions, we need to report all incidents and understand
how and why they occur and we need to change health care and professional culture.

A fundamental guarantee that we cannot give our patients is that they won’t be harmed
by faults/errors in the health care system. Of course, health care is by nature risky. Many
interventions carry risk. But these are mostly small by and large quantifiable. Ideally, patients
make choices about undergoing any procedures, understanding possible risks and benefits.
For some these are difficult decisions. Not every one undergoing surgery for an aortic aneurysm
survives. But although we may discuss treatment risks, we do not speak about risks of harm
from the system. Often, those who suffer such harm are not told.

Recent studies from the United States, Australia, and the United Kingdom' and reports
from the U.S. Institute of Medicine and the United Kingdom*” have drawn attention to the
chronic “unsafeness” of health systems worldwide. These are not new developments. For
example, adverse drug reactions have become a national beacon in the United States. Studies
show that adverse drug events (defined as an injury resulting from a medical drug intervention)
occurred in 6.5% of hospitalisations.® By calling for specific solutions, these reports have fuelled
the polemics of classic tensions between accountability and improvement, individual needs
and societal benefit, and production goals and safety.

Most causes—and solutions-lie in the systems of care, and how we work. The trouble is
that health care professionals focus most energy on individual patients, tackling difficulties in
the system as they appear often as a series of separate problems and not in parallel. We must
instill a “chronic sense of unease”—a constant awareness of risks in every action.” Such attention
to risk enables crews of aircraft carriers to launch and land hundreds of planes every day on
decks the size of two football fields, whilst sailing in high seas, with virtually zero adverse
events. All hands on board know that one oversight can lead to disaster.'” Making the systems
of care safer is a demanding and continual process involving all stakeholders and may be as
important as the attention given to individuals.

Ensuring patient safety is an ethical imperative for health care providers both individually
and collectively. But just how long should we wait before all medical schools and training
programs implement curriculums that explicitly include patient safety as a central objective?
Care will be safer only when we learn to work together as genuine teams and understand the
team as a “microsystem”—these are small, focused, organized patient care units with a set of
patients, technologies, and practitioners.!'!

Perhaps things are about to change, with increased awareness and research support for
patient safety in both the United States and abroad. The U.S. Agency for Healthcare Research
and Quality has been tasked by the President, with an initial budget increase of $100 million,
to aggressively to promote and support patient safety research.' If the social sciences seem
soft, it is largely because the subject matter is so difficult, not because human behaviour is
somehow unworthy of scientific inquiry. Patients expect that we will offer safer care. Ensuring
patient safety is an ethical imperative for health care providers both individually and collectively.
Changing attitudes, professional habits, and working practice will be hard work.
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Are That Many People Actually Being Hurt? Epidemiological Controversies and
Perspectives from the First Danish Patient Safety Study
Dr. Thomas Schipler
Copenbagen, Denmark
[abstract not available]

Leadership in Crisis: Trauma Team Leadership-Does It Matter?
Peter A. Oakley, MA, FRCA, MRCGP
Consultant in Anaesthesia and Trauma, North Staffordshire Hospital,
Stoke-on-Trent, UK
Senior Research Fellow, Keele University

Learning objective: 70 understand the changing role of trauma team leadership.

Trauma care is intrinsically complex and is often time-limited. Several specialists converge
on the patient in the emergency department, each concentrating on the injuries within their
own specialist territory. Under these circumstances, a senior trauma team leader is essential
to provide the cohesion and direction to early trauma care and to guard against the narrow
bias of a single specialty viewpoint. Nevertheless, it must be acknowledged that the role of the
team leader has not been subjected to scrutiny. There is currently little evidence of benefit in
the literature, although the presence of an attending team leader (rather than a trainee) has
been associated with quicker decision-making and earlier emergency operative interventions,
but without an improvement in mortality or morbidity.*

Many publications have stressed the need for a trauma surgeon to act as the leader, but
without any supporting evidence. In inner-city “war zones,” where penetrating trauma is rife, the
immediate presence of a general trauma surgeon is essential. Elsewhere, where blunt trauma
predominates, general surgical intervention is rarely required. Many trauma surgeons have become
disillusioned with this situation® — penetrating injuries and little reimbursement in a violent
neighbourhood or little operative work in a peaceful environment — and are retreating from the
leadership role. There is no doubt that effective team leaders can be recruited from a range of
specialties, though there is little infrastructure in place. The commitment to trauma and the ability
to manage a multi-disciplinary team are ultimately more important than the individual specialty.

Four styles of leadership have been defined: autocratic, participative, democratic, and
laissez-faire, depending on the extent to which authority is imposed or freedom permitted.
Strong autocratic leadership has often been assumed to be essential in urgent situations.
However, examples from the airline industry have caused this to be questioned. Pilots were
previously selected on the basis of dominant, self-confident, independent personality traits,
but an analysis of air accidents has shown that in many cases, such characters assumed full
control and ignored advice from other cockpit members, making unnecessary errors. Pilots
are now regarded as cockpit coordinators and are selected for their ability to work with other
team members, while still retaining overall responsibility.

In a time-limited situation, it is often quicker and easier for senior personnel to carry out
interventions, rather than spending extra time teaching. If the junior team members do not get
opportunities to extend their skills, they will become disillusioned by their lack of progress and
will ultimately be vulnerable when they attain senior positions. It is up to the team leader to
achieve a balance. The leader should treat team members differently depending on their level of
expertise, commitment, and confidence and on the nature of the task in hand.

Leadership of the trauma team is often best carried out in a hands-off fashion. In getting
involved in performing technical tasks, the overall direction of the assessment and resuscitation
process may be lost. Nevertheless, it is important for the leader to have a broad knowledge
base and to be proficient in a range of practical skills, intervening in critical situations if it
becomes apparent that other team members are failing to achieve what is required.

There has been a vogue for leadership training within health care institutions, but it has
tended to be too generic in nature, lacking direct relevance to clinical situations. Such training
has usually been provided by business consultants rather than by clinicians. Leading others in a
contrived “away-day” team game may provide some insight into human group behaviour, but it
lacks the sense of urgency, importance, and detail that are inherent in acute trauma care. The
use of simulators in team scenarios will allow more specific training for team leaders, but videotape
review and peer feedback from actual clinical situations will remain the gold standard.

Although very little has been written on the role of the trauma team leader, few doubt
its importance. In small, close-knit teams, whose members share a common set of goals and
who work and practice together regularly, it may not be necessary to declare which of two
senior clinicians is the boss. More commonly, where the trauma team is drawn from a larger
pool, it is wise to ascribe overall responsibility to a single person.

The leader must be proficient in the non-technical aspects of team care. It has been
demonstrated that the team leader is more commonly deficient in people management and
other organisational skills than in technical performance.* The impact of poor communication
has not yet been quantified.

References

1. PorterJM, Ursic C. Trauma attending in the resuscitation room: does it affect outcome?
Am Surg 2001; 67:611-4.

2. Hoff WS, Reilly PM, Rotondo MF, Di Giacomo JC, Schwab CW. The importance of the
command-physician in trauma resuscitation. / Trauma 1997; 43:772-7.

3. Engelhardt S, Hoyt D, Coimbra R, Fortlage D, Holbrook T. The 15-year evolution of
an urban trauma center: What does the future hold for the trauma surgeon? J Trauma
2001; 51:633-8.

4. Sugrue M, Seger M, Kerridge R, Sloane D, Deane S. A prospective study of the
performance of the trauma team leader. J/ Trauma 1995; 38:79-82.

32



ITACCS

Fall 2002

Do We Need a National Agenda to Change our Culture of Care?
Geir Sverre Braut
Oslo, Norway
[abstract not available]

Part B. Can Medical Education Improve
Quality and Safety of Care?

Do We Learn High Quality Patient Care the Way We Teach It?
A Critical View on How We Teach Trauma Care
Daniel Scheidegger, MD
Basel, Switzerland
[abstract not available]

Animal Models and Use of Cadavers—An Unethical Mess?
The Pros and Cons of Traditional Training
Jerry Nolan
Bath, UK
[abstract not available]

Training the Local Trauma Team Together—The Next Step
to Improve Trauma Care?
Guttorm Brattebg, MD
Haukeland University Hospital, Bergen, Norway

Learning objective: Improving trauma team performance by simulation training
locally at each hospital, by focusing on leadership, communication, and leadership.

The initial treatment of the trauma patient is a demanding challenge, and well recognised
to be the phase with most protocol deviations and diagnostic errors. The resuscitation must
be made in correct order to ensure that no valuable time is lost. In Norway, very few hospitals
get enough trauma cases to enable the trauma teams to perform optimally just by doing the
regular work. Training is one of the ways to make up for this gap between expected and actual
experience. Aviation safety work has shown that human factors and suboptimal team
cooperation can lead to disasters; crew resource management (CRM) training has been
developed to address this. This is even truer in medicine. Modern medicine is complicated,
and the human factors tend to be forgotten in technology. For trauma patients, it is the joined
action of the trauma team that matters. We have developed a multi-professional course with
simulated trauma patients, organized locally at each hospital called BEST (Better & Systematic
Trauma Care). The one-day course consists of lectures, followed by practical training with a
simulated patient. The hospital’s team set-up, procedures, and equipment are used, and team
members play their own professional roles. The practical training sessions are video-recorded,
and in the subsequent structured debriefing the team is encouraged to focus on areas for
improvement in leadership, communication, and co-operation. The case histories used are
based on real patient stories, with appropriate X-rays and laboratory results. After the course,
all the educational material is left at the hospital for local training purposes. Trauma team
leaders receive no formal training in leadership, so for many the BEST course is the first
training in which their performance as a leader can be addressed and improved without
jeopardising patient safety. A voluntary network between all hospitals has also been established,
as a national quality improvement collaborative. BEST is now established at 18 of the 50
Norwegian trauma hospitals. More than 1,900 professionals have followed the lectures and
600 have simulated. In addition, a number of subsequent training sessions, using the simulation
set-up, have been arranged locally at many of the hospitals. The feedback is overwhelmingly
positive; in particular, many of the health care workers find the local training with their own
well-known colleagues, procedures, and equipment very useful. The focus on team
performance rather than individuals is important, but there seems to be need for training the
instructors, so that the debriefing is performed in a reassuring and safe way. Another important
feature of BEST is that after each training session the team members can use what they have
learned immediately on real trauma patients. This kind of cross-professional team training in
trauma care has never been done before in Norway, and the project seems to be a cost-effective
improvement tool that ought to be further explored.

PHTLS® and ATLS®-American Imperialism or the Road to Improved Outcome?
Should We Replace Them with European-Based Training Models? (Yes)
Carl L. Gwinnutt, MB, FRCA
Department of Anaesthesia, Hope Hospital, Salford, UK

Learning objectives: 10 appreciate the influence of ATLS and PHTLS approaches in
the management of trauma patients and to examine their limitations.

For nearly two decades, the American College of Surgeons (ACS) has promoted the
ATLS and PHTLS educational packages to improve trauma care. These have proved immensely
successful not only in the USA, but also worldwide, including within Europe and in particular
the UK.

The principles of ATLS, inherent within PHTLS, are unquestionable; when faced with a
trauma victim, one must treat the greatest threat to life first, not allowing the lack of a definitive
diagnosis or detailed history to impede management. However, beyond this fundamental
message, there are a number of concepts that I would question.

Despite their firm belief in all things ATLS, the ACS has been extremely restrictive in the
way they have allowed it to flourish. For example, despite running ATLS courses for 14 years,
the Royal College of Surgeons of England is not permitted to establish an ATLS program in any
other country, even within Europe. Only the ACS can do this, irrespective of the (considerable)
cost or inconvenience to the host nation. ATLS educational material is available only from the
ACS and even when purchased, can be used only in conjunction with approved ATLS courses.
In addition, PHTLS can be imported only where there is an established ATLS program.
Consequently the ACS dominates any organisation, anywhere in the world, and in turn this
generates total dependence on the ACS, even once ATLS has been established.

As a result of the promotion of ATLS and PHTLS, many health care professionals or
their employers have spent millions of dollars to attend these courses, but incontrovertible
evidence of improved outcome is still lacking. Knowledge and skills improve, ATLS techniques
are utilised at the roadside and in hospital, and medical personnel feel more confident, but
these do not automatically equate to better outcome. Furthermore, there are numerous
confounding factors in trauma patients that, along with local variations in trauma systems,
mean perceived effectiveness in one area is not automatically transferable to others.

Finally, do PHTLS and ATLS reflect our experience, practice, and needs in Europe? In
North America, apart from the significant difference in the prevalence of penetrating trauma,
prehospital care is delivered predominantly by emergency medical technicians. In contrast, in
Europe there is an increasing involvement of physicians. In addition, ATLS is surgically
dominated, with virtually no input from other specialties, but in Europe, trauma is the
provenance of emergency physicians, anaesthetists, and intensivists to name but a few. The
lack of involvement of such specialists is reflected in the core content, which is frequently at
variance with practice in Europe—tracheal intubation without the use of drugs and the reliance
on crystalloids for resuscitation being obvious examples. Finally, in an area where there is
increasing recognition of a “team approach,” this appears to remain an enigma to the ACS.

ATLS and, to a lesser extent, PHTLS have probably been the major influence on trauma
management for the past decade. However, there is a growing awareness that time has come
for us to develop courses that reflect both European practice and the problems we face when
dealing with our victims of trauma. We should not be afraid to rise to this challenge.
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PHTLS® and ATLS®-American Imperialism or the Road to Improved Outcome?
Should We Replace Them with European-Based Training Models? (No)
Claus Falck Larsen
Copenbagen, Denmark
[abstract not available]

— Session 1B —
Pain Management in Trauma

Pain Relief in Trauma-More Than Just Humanitarian Action? And, If So, Can We
Secure Adequate Pain Control Throughout the Trauma Chain of Survival?
Peter Driscoll, BSc, MB, ChB, MD, FRCS, FFAEM
Salford, UK
[abstract not available]

Prehospital Analgesia—Experiences from the Norwegian Air Ambulance
Asgier Kvam
Olso, Norway
[abstract not available]

Prehospital Pain Therapy with Acupressure Performed by Paramedics
Alexander Kober, Frank Lieba, Helmut Strasser, Thomas Scheck,
Freia Tschabitscher Vienna Red Cross “Van Swieten” and the
Research Institute of the Vienna Red Cross, Austria

Learning objective: 10 understand the application and benefits of acupressure as
used by paramedics treating trauma patients.

Background: Untreated pain during the transportation of minor trauma is a common
problem in emergency medicine. Because paramedics usually are not allowed to do invasive
procedures or to give drugs for pain treatment, a noninvasive, non-drug-based method would
be helpful. Acupressure is a traditional Chinese treatment for pain, based on pain release
followed by short mechanical stimulation of specific points. Consequently, we tested the
hypothesis whether effective pain therapy is possible by paramedics who are trained in
acupressure.

Methods: In a double-blind trial we included 60 trauma patients. We randomly assigned
them into three groups (“true points,” “sham points,” “no acupressure”). We recorded vital
parameters and visual analogue scales for pain and anxiety before and after treatment. At the
end of transport we asked for overall satisfaction. For statistical evaluation, one-way ANOVA
and Scheffe’s F test were used. P<0.05 was considered statistically significant.

Results: Morphometric, demographic data, and potential confounding factors such as
age, gender, pain, anxiety, blood pressure, and heart rate before treatment did not differ
between the groups. At the end of transport, we found a significant difference in pain, anxiety,
heart rate, and satisfaction between the three groups (P<0.01).

Discussion: Our results show that acupressure is an effective and simple-to-learn
treatment of pain in emergency trauma care, leading to improvement of the quality of care.
We suggest that this technique is easy to learn and risk free and may improve paramedic-
based rescue systems.
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Does Choice of Anaesthetic Technique
Affect Postoperative Recovery in Trauma Patients?
Joban Reeder
Oslo, Norway
[abstract not available]

New Drugs for Pain Treatment
Professor Anthony H. Dickenson
Department of Pharmacology, University College, London, UK

Learning objectives: 1) to understand various causes of pain and 2) to understand
the pharmacological rationale for development of various pain-relieving drugs.

The pharmacology of pain and analgesia exhibits plasticity in different pain states.
Understanding this plasticity may lead to improved therapies for the two major types of pain—
neuropathic and inflammatory. The potential for a novel magic bullet will depend on the
identification of key target mechanisms at peripheral or central levels. Finally, after centuries
of serendipity, rational targets are now emerging. A number of potential targets have been
revealed recently by animal models of different clinical pains.

At the level of the peripheral nerve, drugs acting on particular sodium channels may
provide local-anaesthetic-like drugs that target only pain-related activity. Agents acting on
calcium channels may control both neuronal activity and transmitter release. Agents that could
be developed to act on these targets are closest to peripheral magic bullets, since in both
nerve injury and inflammation, peripheral activity plays a key role in the subsequent plasticity
of pain processing. The new generation of NSAIDs, COX-2 inhibitors, which lack gastric actions,
are a good example of this rational approach to pain control, as are the triptans in headache.
The identification of numerous receptors and channels activated by endogenous mediators,
active after inflammation, such as protons, bradykinin, and ATE provide interesting targets,
but many changes in the periphery are restricted to tissue damage, so these types of drugs
would lack broad analgesic actions.

In the spinal cord, the release of peptides and glutamate causes activation of the N-
methyl-D-aspartate (NMDA) receptor for glutamate in persistent pain states, which, in concert
with other systems, generates spinal hypersensitivity. This is a key target. Ketamine does block
the NMDA receptor complex; there is potential for drugs that lack the side effects of ketamine.
The roles of the other receptors for glutamate are less well understood, but kainate receptors
look interesting.

Blocking the generation of excitability is one approach, but increasing inhibitions may
also provide novel analgesics. Non-mu receptor agonists are possible and the recent description
of the nociceptin receptor may be another novel target. The multitude of receptors for SHT
lends hope for future analgesic agents in pains other than headache. Adenosine receptor
agonists and brain-selective nicotinic agents look promising. Possibly, despite the identification
of multiple targets, the best approach would be single molecules with dual pharmacologic
actions, encompassing targets covered here. At present, this approach can be achieved by
combination analgesia. Additive or synergistic effects of two drugs with different mechanisms
may allow pain relief without major adverse effects—the true magic bullet for the new
millennium?
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The Pros and Cons of Epidural Analgesia in Trauma Patients
Narinder Rawal, MD, PhD
Department of Anaesthesiology & Intensive Care,
Orebro University Hospital, Orebro, Sweden

Learning objectives: 70 identify the types of injury amenable to epidural analgesia
and to recognize the advantages and limitations of epidural analgesia.

Pain management of the trauma patient presents a challenge to the anesthesiologist.
Multitrauma patients may have associated head, spine, chest, and abdominal injuries. Pain
management is often delayed until all clinical and especially neurologic evaluation is completed.*
Many of these patients are very sick and unstable and there is a risk that inappropriate pain
management may actually harm the patient. Trauma patients may require surgery and may
benefit from avoidance of general anesthesia; however, regional anesthesia may also be a
problem due to hypovolemia, coagulopathy, evident or possible spinal or head injury, and
non-cooperative or unconscious patient. Studies have shown that pain control in the emergency
department is inadequate, frequently delayed, and inappropriate.*” The main reasons offered
to explain this failure is fear of diagnostic masking and problems with assessing pain intensity.
Reluctance to treat pain in an emergency is particularly evident when treating the elderly and
children.?

Pain associated with trauma adds to the already activated stress response. Management
is further complicated with hypovolemia, which may be deleterious if sympathetic activity is
blunted by opioid or local anesthetic analgesia. The physiologic effects of trauma will depend
on the type and extent of injuries.

Prehospital and Emergency Department Pain Management for the Trauma
Patient. Pain management strategies in the prehospital setting depend on several factors,
such as general condition of the patient and location, type, and severity of injuries. Another
factor is the training and skill of the personnel attending the patient. In several countries
(France, Belgium, Germany; Italy, Spain), physicians (usually anesthesiologists) are sent to the
trauma scene to care for patients with life-threatening problems.? Pain relief includes simple
measures such as rewarming, splinting of fractures, use of positive communication, and
therapeutic suggestions. Intravenous administration of paracetamol (propacetamol) should
be used as base medication in all patients who do not have liver damage. Injectable nonsteroidal
anti-inflammatory drugs (NSAIDs) are also effective; however, the risk of coagulation disorders,
bleeding, and gastrointestinal problems limits their use. There is also a risk of acute renal
failure in hypovolemic patients. The newer (intravenous) COX-2 NSAIDs are not associated
with bleeding and gastrointestinal side effects and can be expected to be used more frequently
in emergency situations.? There is good recent evidence that additive analgesic effects are
possible if paracetamol and NSAIDs are combined.”

Peripheral nerve blocks can provide excellent analgesia over a limited field and with
minimal systemic effect. Catheter techniques are possible for nearly all nerve blocks. In general,
peripheral nerve blocks are easy to perform, inexpensive, and safe but are underused. Femoral
block for pain relief after femur shaft fracture seems to be very popular in France, where it has
been taught to a majority of physicians providing prehospital care.*® Brachial plexus block

(axillary approach) is also a simple and safe procedure, which is easy to perform. Several
distal blocks (digital, wrist, and ankle) are possible; although they are simple and effective,
they are rarely used. (In the emergency department, the availability of imaging techniques,
nerve stimulators, and other equipment allows the use of more advanced analgesic techniques.)

Epidural Analgesia for the Trauma Patient. A stress response occurs after trauma
or surgical injury and consists of endocrine, metabolic, and inflammatory components. The
stress response after trauma and burns is greater than that after elective surgery; however, the
role of analgesia in reducing this response is not well documented.” Epidural analgesia has
been shown to reduce stress response to lower abdominal surgical procedures but only variably
reduces the response after upper abdominal and thoracic surgery. Epidural analgesia in trauma
patients older than 60 years is associated with reduced pulmonary morbidity and mortality
compared with parenteral analgesia.® Epidural analgesia can provide excellent analgesia in
the trauma patient. The technique can be used for pain relief following multiple rib fractures,
flail chest, thoracotomy, laparatomy, pelvis fractures, and lower extremity injuries.

Advantages of Epidural Analgesia. After thoracic trauma, epidural analgesia provides
more effective pain control compared with alternative analgesic techniques such as parenteral
analgesia,'*!" intravenous PCA," or interpleural block." Thoracic epidural analgesia improves
ventilatory function by eliminating chest splinting and diminishing the diaphragmatic
dysfunction and consequently improving FRC and FVC."* TEA has beneficial hemodynamic
effects due to decrease in myocardial oxygen demand and increase in supply.”® The cardiac
benefits of TEA have been reported in several recent studies.'® TEA is also beneficial in the
recovery of postoperative bowel function. This may be due to reduced systemic opioid use,
unopposed vagal flow, and increased motility following splanchnic blockade and increased
gastrointestinal blood flow.”” However, in a hypovolemic patient who is dependent on
sympathetic drive to maintain adequate blood pressure, TEA may cause considerable
hypotension or even cardiac arrest.'*'

Problems with Epidural Analgesia. In addition to the usual contraindications to
any neuraxial block (lack of patient consent, generalized sepsis, and coagulopathy), trauma
patients have further possible contraindications such as hemodynamic instability and head or
spinal injury:®

Coagulopathy subsequent to massive blood transfusion is not uncommon after thoracic
and abdominal trauma. Heparin or low-molecular-weight heparin (LMWH) may be administered
for thromboprophylaxis.

Hemodynamic instability is quite common after major trauma. Thoracic trauma may
be associated with myocardial contusion, pericardial tamponade, and tension pneumothorax.
These injuries should be treated before epidural placement. Epidural analgesia with an opioid
alone may be used as a temporary measure until the patient is stable.

Head injury of moderate to severe nature is a contraindication for epidural analgesia.
Patients with high intracranial pressure risk brain herniation if a dural tap occurs. Epidural
bolus doses may also transiently increase intracranial pressure.” However, in appropriate
patients with close monitoring and the use of low-dose opioids, epidural analgesia may be a
good choice if thoracic injuries are severe and the head injury is mild.®

Spine injury is also a controversial indication for epidural analgesia. Epidural placement
should be avoided in patients with paraplegia and spinal column instability. Furthermore, the
effect of epidural block on recovery after spinal cord injury is unclear. However, a stable injury
several segments away from the intended epidural insertion level and no neurologic deficit
can be a good indication for epidural analgesia. Epidural opioid alone or in combination with
a low concentration of local anesthetic should be used so neurologic status can be followed
closely®
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Burn Pain Management: A Paradigm for Aggressive Pain
Control Following Major Trauma
Sam R. Sharar, MD
Associate Professor, Department of Anestbesiology, Harborview Medical Center, and
University of Washington Burn Center, Seattle, Washington, USA

Learning objectives: 7he purpose of this presentation is to use burn pain—possibly
the most intense and problematic example of post-traumatic pain—as an illustration for
aggressive pain management, emphasizing 1) regular and recorded pain assessment, 2)
targeting of analgesic techniques to specific types of pain, 3) anxiolysis as an analgesic
adjunct to opioid therapy, and 4) awareness of new or novel analgesic therapies.

Post-burn pain is an extreme example of post-traumatic pain, both in its intensity and
its duration. Because significant attention has been focused on the nature of burn pain
management (both pharmacologic and nonpharmacologic), it serves as a potential paradigm
for the treatment of other types of post-traumatic pain that accompany major, non-burn trauma.
This presentation will focus on four specific areas: pain assessment, targeted analgesia, anxiolysis
as an analgesic adjunct, and novel analgesic therapies.

Pain Assessment. A wide variety of pain assessment tools currently exist that have
been validated (i.e., they yield accurate and reproducible results in the intended population)
in the clinical setting, and are applicable to a wide variety of specific age ranges and cognitive
abilities.! Regardless of which assessment or measurement technique is used, the consistent
use of a pain assessment tool on a daily basis provides two tangible benefits to both patients
and staff: 1) accurate assessment of patient pain and efficacy of the current analgesic plan and
2) simplified communication of pain and analgesia issues among care staff. These benefits are
maximized when pain assessment occurs regularly (i.e., on daily rounds), when both
background pain and procedural pain are assessed, and when results are recorded in the
medical record or bedside chart so that all burn care staff are aware of the level of pain, recent
changes in pain, or the effects of recent analgesic interventions.

Tailoring Analgesic Regimens to Clinical Needs. Because burn pain is variable in
its degree and time course, reliance on a single analgesic regimen is unreliable at best, and
unsuccessful at worst. Conversely, the diverse spectrum of burn patients (adults vs children,
large burns vs small, intensive care unit nursing vs ward care, inhalation injury vs not) makes
the routine individualization of analgesic plans overwhelming and impractical. One clinically
practical solution to this dilemma is to determine an analgesic regimen for each individual
patient based upon two broad categories: 1) the clinical need for analgesia and 2) the limitations
imposed by the patient or by clinical facilities—and then individualize analgesic therapy within
guidelines established by the institution:

Patient or Facility Limitations
— IV access or not

— Intubated or not

— Monitoring needs

— Drug tolerance

Clinical Need for Analgesia
— Background pain

— Procedural pain

— Breakthrough pain

— Postoperative pain

The first step is to address background, procedural, breakthrough, and postoperative
pain needs separately, and then to consider individual drug choices based upon patient or
facility limitations. To reinforce this type of approach to analgesic management, particularly in
centers where housestaff physicians and/or nursing staff may rotate or change frequently, the
establishment of succinct yet detailed institutional guidelines may help physicians and nurses
choose and administer specific analgesics.? To maximize simplicity and utility, it is recommended
that such guidelines be safe and effective over a broad range of ages, be explicit in their dosing
recommendations, have a limited formulary to maximize staff familiarity, and allow the bedside
nurse to evaluate efficacy and safety continuously.

Anxiolysis and Procedural Burn Pain. Current aggressive therapies for cutaneous
burns, together with the intense and unremitting qualities of background and wound care
pain, make burn care an experience that is likely to engender anxiety in a large proportion of
adult and pediatric patients. It is also recognized that anxiety can exacerbate acute pain, and
has led to the common practice in U.S. burn centers of using anxiolytic drugs in combination
with opioid analgesics. Intuitively, this practice seems particularly useful in premedicating
patients for wound care, due to the anticipatory anxiety experienced by these patients prior
to and during debridement. Benzodiazepine therapy improves postoperative pain scores in
non-burn settings, and it has been reported that low-dose benzodiazepine administration
significantly reduces procedural pain during burn wound care.? It appears that the patients
most likely to benefit from this therapy are not those with high trait (premorbid) anxiety, but
rather those with high state (at the time of the procedure) anxiety or with high baseline pain
scores. Other non-pharmacologic anxiolysis techniques (e.g., hypnosis, behavioral therapy)
should also be considered, as discussed elsewhere in this course.

New and/or Novel Pharmacologic Analgesic Techniques. Analgesic options, once
limited to intramuscular opioids administered on a PRN basis, are now diverse, with new
therapies introduced regularly. Clinicians should be aware of new/novel therapies, whether
they are new analgesic pharmacologies (dexmedetomidine), new uses of old analgesic
pharmacologies (intranasal ketamine), or new nonpharmacologic technologies (virtual reality
analgesia).
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[Editors’ note: In this abstract, intranasal ketamine administration is described as a
potential new use of an existing pharmacology. The drug delivery system for such
administration is currently under development.)

Post-Traumatic Chronic Pain-Does It Slow Rehabilitation and Increase Costs?
And, If So, What Can We Do to Prevent It?
Audun Stubbaug
Oslo, Norway
[abstract not available]

— Session 1C —
Prehospital Trauma Care-The Weak Link in the
Trauma Chain of Survival?

Does Bystander Trauma Care Save Lives or Just Make Things Worse?
Jan Erik Nilsen, MD
Medical Director, Stiftelsen Norsk Luftambulanse (Norwegian Air Ambulance
Foundation), Drgbak, Norway

Learning objectives: 1) to understand the bistory of the development of first-aid
courses and application principles, 2) to review accepted basic life support measures for
various injuries and medical conditions, and 3) to reveal the need for research into the
value of administering first aid at the scene of injury versus initiating immediate transport
of trauma victims to a medical facility.

First Aid History in Norway. The Norwegian system of rescuing injured or lost people,
at sea or land, is by tradition based on volunteer rescue preparedness organizations. These
organizations are also responsible for providing the majority of first aid courses, where
laypersons are educated in basic life support.

The Norwegian Red Cross was founded 1865. The relief work carried out ranges from
caring for the elderly, a prison visitor service, international aid, working with AIDS and volunteer
rescue groups. The Red Cross Rescue Corps (founded 1932) has 15.000 members and
emergency standby at 335 locations. First aid education has been a main activity throughout
its history.!

The Norwegian Women Public Health Association was founded in 1896. The main
activities were education of nurses and public health issues, such as work against tuberculosis
and rheumatism; supporting the mentally disabled; and providing information on psychiatric
disorders. First aid education was a main topic during the Second World War and in the 1950s.?

The Norwegian Peoples Aid was founded in 1932. The organization is a major contributor
in international aid, sponsoring projects against the landmine problem, organizing volunteer
rescue corps, and providing first aid training and emergency standby at public gatherings.

Norwegian Air Ambulance was established in 1978. The organization has 800.000
members and is a major contributor to emergency medical research and education. Its founder,
Dr. Jens Moe, was the inventor of the modern Norwegian air ambulance concept. Norwegian
Air Ambulance is now responsible for helicopter operations and/or medical operations at 11
air ambulance bases.

First Aid Education, Recommendations, and Legislation in Norway. First aid
training is obligatory for all school pupils in Norway. It is not mandatory for obtaining a driving
license. Personnel performing their obligatory military training will receive good knowledge
of first aid, but today less than 40% of the male population actually completes military training.
Humanitarian and volunteer organizations are the main contributors to public first aid
education.

All Norwegian citizens have, by statutory law, a general duty to assist and help a person
whose life is in danger. The Road Traffic Law instructs a driver to stop and give help at the
scene of a traffic accident.

First aid recommendations in Norway are given by the Norwegian First Aid Council
(member organizations: Norwegian Peoples Aid, Directorate for Civil Defence and Emergency
Planning, Norwegian Red Cross, Norwegian Resuscitation Council, Norwegian Defence Force,
and Norwegian Air Ambulance) and the Norwegian Resuscitation Council.

Epidemiology of Unintentional Injury in Norway. Unintentional injury will cause
1.700 deaths per year in Norway. Of these, 300 will result from road accidents. Half of the
victims will be under 40 year of age. According to the Norwegian Institute of Public Health’s
injury register for the year 1994, more than 400.000 injuries were treated in hospitals or
outpatient emergency rooms. 60.000 patients were admitted for hospital treatment. The total
cost of treatment was estimated to NOK 1,7 billion.?

Modern First Aid Development. Research into modern external cardiopulmonary
resuscitation (CPR) and basic life support (BSL) without equipment started in the 1950s.

The efficacy of airway control (for coma) by backward tilt of the head, mouth-to-mouth
ventilation (for apnoea), and emergency artificial circulation with external cardiac (chest)
compressions established the basis in this development.

Life-supporting first aid (LFSA) was introduced in the 1960s by Safar and Laerdal®
few simple measures, which are crucial to make a difference for the patient’s immediate
survival.”

Bystander Trauma Care: Definition, Medical Literature and Scientific Evidence,
International Recommendations. The European Resuscitation Council (ERC) and American
Heart Association (AHA) Task Force on First Aid have given the following definition: "First aid
is assessment and interventions that can be performed by a bystander with minimal equipment
until appropriate medical personnel arrive.” They also state, ”Education in first aid should be
universal: everyone can learn first aid and everyone should.”

The International Trauma Anesthesia and Critical Care Society (ITACCS) Working Group
on Bystander Trauma Care states in their first report® "Bystander trauma care is almost
nonexistent as far as the medical literature is concerned....The recommendations given in
(first aid) training manuals and books are not based on scientific studies (however, that does
not mean the recommendations are incorrect)”.

The ERC/AHA task force’ states, "Most of the evidence supporting the value of first aid
assessment and management was found to be in the categories; astute clinical observations,
extrapolations from other data sources and common sense.”

Eisenburger and Safar gave the following recommendations®: “Life Supporting First Aid
measures are mostly psychomotor skills, acquisition depends mainly on practice and repetition.
There is a need for utmost simplicity of what and how to teach, training programs should be
community based and include the media. Certification is not needed. Case registries are needed
for the ongoing evaluation.”

The ITACCS Working Group did not find any major differences in first aid
recommendations in Europe, North America, and Australia. In most countries, first aid
education includes these topics (example from first aid courses offered by St. Johns Ambulance
and BBC [a Web-based interactive first-aid course]): action at the scene of an accident (personal
safety), caring for an unconscious casualty, carrying out cardiopulmonary resuscitation (CPR),
dealing with choking, dealing with serious bleeding, treating shock, treating burns and scalds,
responding to a heart attack, responding to poisoning, and responding to drowning.

Specific Evidence-Based BLS and First-Aid Interventions (ERC/AHA 2000
Guidelines®). Therapeutic interventions are classified as follows: class I, excellent; class 1la,
good to very good; class IIb, fair to good; class indeterminate; and class 111, unacceptable.

Burns. Immediately cool the burn with cold-but not ice-cold—water (class I1a). Beneficial
effects: pain relief, reduced formation of oedema, reduced infection rates, reduced depth of
injury and more rapid healing, reduced need for grafting, and reduced mortality. The
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recommendations are built on scientific support from a large number of observational clinical
studies and controlled animal experiments. No results are available from randomly controlled
trials. Animal experiments have shown that excessive cooling with ice water results in
hypothermia and increased mortality rates.

Haemorrbage. To control any active bleeding, apply direct pressure with the flat portion
of your fingers or the palm of your hand over a sterile dressing or clean pad (class IIb). If
bleeding is from an extremity, elevate the extremity above the level of the heart (class IIb). In
case of severe bleeding from an extremity, apply arterial pressure. In case of severe bleeding
from the upper extremity, apply pressure to the brachial artery or in case of severe bleeding
from the lower extremity, apply pressure to the femoral artery (recommendation class
indeterminate).

The use of tourniquets is controversial. Their use by first aid providers often causes
venous occlusion and increases the haemorrhage. Complications reported are bleeding, soft
tissue injury, nerve and vascular injury, and paralysis. Tourniquets should be used only as a last
resort for massive haemorrhage not controlled by other methods and only by skilled persons.

Head Trauma. First aid responders should gather information on the mechanism of
injury, alteration in mental status, and the presence and duration of unconsciousness; remove
the victim if the location is dangerous; assess the need for and provide CPR if needed; assess
victim’s risk of vomiting and ability to protect the airway; assess and control bleeding; maintain
the victim’s body temperature; and stabilize the cervical spine in high-risk situations
(unclassified).

Spinal Cord Injuries. First aid responders should suspect an unstable spine or spinal
cord injury under the following circumstances (recommendation class indeterminate): injury
was caused by force sufficient to result in loss of consciousness; injury occurred on the upper
part of the body, especially the head and neck; injury resulted in altered mental status; or
there is evidence of drug or alcohol intoxication.

If spinal cord injury is suspected, the first-aid provider should not allow the victim to
move in any direction. The care provider should immobilize the victim’s head, neck, and
trunk if CPR is required; open the airway with jaw thrust; and support the head, neck, and
trunk if movement is necessary.

A recent Cochrane review of the effect of spinal immobilisation for trauma patients has
this conclusion': "The effect of spinal immobilisation on mortality, neurological injury, spinal
stability and adverse effects in trauma patients remains uncertain.” "Airway obstruction is a
major cause of preventable death in trauma patients..., the possibility that immobilisation
may increase mortality and morbidity cannot be excluded.”

Musculoskeletal Trauma. The aim of first aid for soft-tissue sprains and contusions, ligament
and tendon strains, and fractures (class IIa) is to decrease haemorrhage, oedema, and pain.
Application of ice reduces pain and duration of disability. Application of ice should be limited to 20
minutes, to prevent cold injury to the skin. Body temperature should be maintained.

Hypothermia. Initial therapy (unclassified): Remove wet garments, protect against heat
loss and wind chill, maintain horizontal position, and avoid rough movement and excess activity.

Modification of BLS: The BLS rescuer should assess breathing and, later, pulse for a
period of 30 to 45 seconds to confirm respiratory arrest, pulseless cardiac arrest, or bradycardia
profound enough to require CPR.

BLS for Cardiac Arrest Associated with Trauma. The BLS provider should perform a
primary survey of the trauma patient, including assessment of responsiveness, establishment
of a patent airway, and assessment of breathing. When multisystem trauma or isolated head or
neck trauma is present, the spine should be immobilized; the airway opened using jaw thrust;
and the mouth cleared of blood, vomitus, and secretions.

When providing artificial ventilation, the cervical spine should be immobilized and
breaths delivered slowly to reduce danger of gastric inflation/regurgitation. If the patient has
no signs of circulation, chest compressions should be provided and an AED applied if available.

External haemorrhage should be stopped by applying external compression. The victim
should be kept warm. (All recommendations are unclassified.)

Foreign-Body Airway Obstruction (FBAO). The incidence of FBAO as a cause of death
is 1.2/100.000.

The Heimlich maneuver (subdiaphragmatic abdominal thrusts or abdominal thrusts)
for relief of FBAO was introduced in 1974."" Other suggested manoeuvres consist of back
blows and chest thrusts.

Adult victim (>8 years of age) and child victim (1 to 8 years of age): Lay rescuers are not
taught the sequence for management of FBAO for unresponsive adults and children (class
IIb). They should activate the EMS system and perform the sequence of CPR (the untrained
rescuer should get instructions from EMS dispatcher). For the responsive adult and child,
most resuscitation councils recommend the Heimlich maneuver to be used only by the trained
rescuer, for relief of FBAO.

Infant victim (newborn to 1 year of age): The responsive infant with signs of complete
FBAO should be given a combination of back blows and chest thrusts. If the infant becomes
unresponsive, perform CPR. Look for the obstructing object each time the airway is opened.

There are several reports of complications of the Heimlich maneuver. Mesenteric
laceration, contusion and intraperitoneal bleeding,? gastric rupture, ' pharyngeal obstruction, '
and surgical emphysema.” Several authors advocate that victims who receive the Heimlich
maneuver should be evaluated and that all patients receiving the maneuver should be examined
by an experienced physician to rule out any life-threatening complications.'*”

Transportation of Trauma Patients. Most resuscitation councils and first aid
organizations will advise the lay first-aid provider to stay on scene and wait for the EMS personnel
toarrive, and not to start transport of victim to hospital by private cars or other non-ambulance
vehicles. This topic has not received much attention in medical literature, with one exception.

Demetriades et al compared two groups of trauma patients transported to a large,
urban, academic level 1 trauma center (Los Angeles, USA)." Severely injured patients
transported by paramedics (EMS group) were compared with those transported by friends,
relatives, bystanders, or police (non-EMS group). The investigation included 4856 EMS patients
and 926 non-EMS patients. The crude mortality rate was 9,3% in the EMS group and 4,0% in
the non-EMS group (relative risk 2,32; £<0.001). Adjusted mortality rate in the subgroup with
ISS >15 was found to be 28,8% in the EMS-group and 17,9% in the non-EMS group (P<0.001).

Factors that explain the significant difference in survival rates are not identified. Several
years after the publication of this interesting study, there is still a need for further investigation
of this aspect of bystander trauma care.

Bystander Willingness to Provide First Aid. Almost half of Americans have concerns
about stopping at a crash scene.” Reasons not to stop include lack of knowledge of how to
help, fear for personal safety, and worry about being sued. There are also unrealistic expectations
about EMS response times.

Lester et al surveyed postally 800 lay CPR trainees 4 years after training.’ Eighty percent
expressed willingness to perform full CPR on casualties who were unknown to them, but this
fell to 40% if facial blood was present and 48% if the victim was a gay man.

The Iowa Bystander Trauma Care program trained citizens to provide initial care at the
scene of a motor vehicle crash.?! One hundred twenty EMT instructors trained more than
2,000 citizen bystanders. Immediately after the training program, participants were more likely
to provide assistance (P<0.001), and understand the sequence of actions to be performed at
the scene of a crash and how to prioritise the information provided to 911 (P<0.05).

The ITACCS Working Group commented on a report on public first aid training?: "First

aid training seems to be effective, if only in giving participants confidence to start some
meaningful actions.”

First Aid Kits. Recommendations about first aid kits are available for commercial
airlines® and for travel use.?* National first aid and resuscitation councils have developed
their own guidelines for contents of first aid kits, but are all focusing on the fact that BLS can
be provided without equipment.

In one study the value of medical packs was questioned. The medical pack used by the
British Army was proven unsuitable to treat 40% of cadets who attended medical treatment
during annual camp.?

Conclusion. First aid recommendations are in general not based on scientific evidence
but built on “astute clinical observations, extrapolations from other data sources and common
sense.” The ITACCS Working Group on Bystander Trauma Care found no major difference in
national first aid recommendations from countries in Europe, from North America, or from
Australia. There are no conclusive data on quality or effect of first aid intervention. Data from
the Vienna Bystander Care Study will give us some more information on this topic.?”

Do We Make Things Worse? Complications related to first aid procedures have been
reported. Several reports describe complications after Heimlich maneuvre for relief of FBAO.
Tourniquets can cause harm and often, when applied by first aid providers, increase rather
than decrease haemorrhage. Additional spinal cord injuries from movement of the spinal
column in connection with BLS and first aid procedures has been a major concern for first aid
providers from the 1960s and are still given a lot of attention. On the other hand, fear of
causing additional injury must not stop the first aid provider from attempting life-saving BLS
interventions. We do not know the frequency of complications related to bystander trauma
care or layperson first-aid interventions, and we do not know the result of giving no first-aid
intervention at all, in cases where complications are reported.

Do We Save Lives? We have good reason to believe so. In many reported cases, BLS
performed by lay bystanders definitively was identified as the key intervention for survival of
the victim.

Challenges. The international first-aid community has several challenges on its efforts
to establish evidence-based first aid and bystander trauma care. There is a need for international
standardization of basic first aid and trauma care recommendations. Trauma and resuscitation
registers will be vital in ongoing quality development. Research programmes, including
randomised controlled trials, must be encouraged. The public must be offered first aid training
programs at the community level. Media and the Internet should be included.
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What All Medical Personnel Must Know About Extrication and the Care of
Entrapped Patients
Frans Rutten, MD, FDSA
Trauma Centre Netherlands SW, St. Elisabeth Hospital, Tilburg, NL

Learning objectives:

* Recognizing a systematic approach for extrication of entrapped patients.

* Awareness of special techniques and instruments in pre/bospital trauma care for
entrapped patients.

Hospital care is different from prehospital care in many ways. Although the basic
knowledge and skills must be acquired in the hospital, in the prehospital situation the rescuer
must deal with a wide spectrum of different problems. Especially when the patient is trapped
and immediate access is not possible or when urgent medical interventions have to be done
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in confined spaces under much than less i i
optimal conditions, the rescuer need to offer = we
more than standard skills that are in general
sufficient for the hospital situation.
Another characteristic feature is that
medical personnel have to work in
cooperation with many other kinds of i
personnel at the accident site: rescue teams, ack
fire fighters, police, other ambulance bl
personnel, commanders of various disciplines, b
salvage companies, etc. This means that
people should be able to cope with many other
kinds of people, each with interests and
cultures, even under stressful conditions. In
an ideal situation, people should be selected
not only for medical qualities but also for their
behaviour under stress and their behaviour Ll
toward other people. 3 —r
Rescue of entrapped patients is 1k e
complicated and working with so many others
has the potential to make the situation even
more complicated; therefore, it is of utmost
importance that all are working by a common
approach (see figure). When fire fighters, L]
rescuers, and medical personnel are working
according to the same strategy, -
communication between all the disciplines
present will be more effective, scene time will
be shorter, and at the end, medical care will "
be optimal. )
For example, airway management in the ol e? + upd
hospital, in the operating theatre, can be
difficult sometimes. In contrast, airway
management in entrapped patients is almost
always difficult and seldom easy. Besides, the
access to the patient’s head is not always S —
possible from above the patient. For that b
reason, intubation should not only be possible
from the top of the patient’s head, but also i
from the side or even in front of the patient’s 4
head (face-to-face intubation). In principle, the
patient should have the airway secured, even

under difficult conditions, as soon as possible. !

Waiting until the patient has been extricated P - upid
in total before the airway has been secured is cominolable 7 * saricrson
unacceptable.

Another example is ventilation.
Especially when intubation is not possible,
mask ventilation is an alternative. Mask
ventilation, however, has been shown to have
a high potential of insufficiency when
performed by a single rescuer. In trauma
patients, where the extension of the neck is
not possible when cervical spine injury is
suspected, mask ventilation is almost .
impossible to perform adequately by one P 1l L
single person. When the patient is posturing -
because of head injury, the situation is really
critical. Only with proper airway management,
using the right techniques and special
resuscitators/ventilators, making it possible to
keep the airway open by both hands and meanwhile ventilating the patient in a safe and
effective way, the patient will survive without unnecessary harm.

Conclusion. Medical care for entrapped patients is a real challenge to all rescuers.
Special skills and special medical equipment are necessary in combination with a cooperative
attitude. All rescuers should work following the same protocol, indicating which procedures
should be executed by whom and when. Special multidisciplinary training should be obligatory
for all rescue team members before they will be exposed to entrapped patients.
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Is the PHTLS® Spinal Immobilization Training Old-Fashioned and Dangerous?
Anders Ersson, MD
Department of Anaesthesiology, Intensive Care Unit, Malmo University Hospital,
Malmo, Sweden

Learning objective: 7o appreciate the possible adverse effects of spinal
immobilization of trauma patients.

Current protocols for spinal immobilization emanate from the ATLS® and PHTLS®
protocols. Although some modifications have been made recently, these protocols still have a
conservative profile, leading to prolonged and sometimes unnecessary immobilization.

Present data question the traditional approach for being costly, time-consuming,
unnecessary, and even dangerous. The whole concept of spinal immobilization has been argued
to be of no value in a fairly recent cohort study of different trauma systems. This study has
been criticised and does have a lot of serious confounders, but it still raises the important
question of the scientific base for the concept of spinal immobilization. This base seems poor,
as a recent review by Cochrane Library failed to find solid scientific material to evaluate the
benefit of spinal immobilization of trauma patients. Thus, its effect on neurologic injury and
spinal stability and adverse effects in trauma patients remain uncertain. Increased mortality
and morbidity due to the immobilization cannot be excluded.

Implementation and validation of clinical spinal clearance protocols (SCP) have led to
a reduction in the use of x-ray and of prolonged intrahospital immobilization. The
implementation of these protocols in the prehospital setting has not turned out to be very
successful in order to minimise the use of full immobilization, although the sensitivity has
been reported as high as 99%. Furthermore, evaluations of the prehospital use of SCP have

shown significant disagreement concerning the need for spinal immobilization between EMS
crews and ED physicians. The morbidity reported includes risks of iatrogenic pain, skin
ulcerations, aspirations, respiratory compromise, raised ICE as well as potential harmful
movements during ambulance transports.

The scientific base and clinical relevance of these adverse effects are questioned, although
experimental data have shown raised ICP, restricted respiration, and possible harmful neck
movements when patients have been transported fully immobilised. Long immobilization
times have also been reported to cause pressure ulcerations and pain.

In light of the apparent lack of solid data, it is understandable that most trauma patients
still end up being immobilized, since the alternative of missing a spinal injury would be
disastrous and unacceptable.

This presentation discusses the rationale for spinal immobilization in the light of available
data on indications and adverse effects.
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Physicians in Prehospital Care Contribute to Improved Survival in Severely
Injured Patients
TK. Laustrup, C. Hpyer,E.E Christensen, K. Hougaard
Department of Anaesthesiology and Intensive Care, Mobile Emergency Care Unit,
Department of Orthopedics, University Hospital of Arbus, Arbus, Denmark

Learning objective: 70 evaluate the effect of an anesthesiologist-staffed mobile
emergency care service in regard to mortality of severely injured patients.

Background. During the years 1996 and 1997, the trauma care system, both out-of-
hospital and in-hospital, was reorganized and improved in Aarhus. A Mobile Emergency Care
Unit (MECU) staffed with an anaesthesiologist and a paramedic working in a rendezvous model
was introduced. The MECU is dispatched to the most severe cases and always together with
an ordinary ambulance. The population in the area is 330.000 inhabitants, and there is one
trauma center at the university hospital. The purpose of this study was to evaluate the effect
on mortality before and after the changes in organization.

Methods. Study periods before were 1994-1995 and immediately before the MECU,
1.10.96-31.3.97; after period was 1998-2000. Since 1998 we have had a consecutive trauma
registry. The study group was severely injured patients (defined as Injury Severity Score [ISS]
>15). In case of insufficient data to calculate 1SS, we included patients who died. Mortality:
number of patients who died on scene or during the hospital stay. Data are from pre-hospital
and in-hospital registries. Statistics: (*-test.

Results. In 1994-1995, there were 132 patients with ISS >15; 65 of these died and
there were four other deaths, corresponding to a total mortality of 51%. In the period
immediately before the MECU, mortality was 45%; 20 of 44 patients with ISS >15 died. In the
second period (1998-2000), there were 220 patients with ISS >15, and 59 of these patients
died within 6 months. Other 17 patients died, corresponding to a total mortality of 32%. This
was significantly lower than 1994-1995 (P<0.001). Age, sex, and ISS distribution seemed similar
during the periods, and further statistical analysis is going on. After introduction of MECU, a
major part of the severely injured patients (43%) were underwent endotracheal intubation in
the pre-hospital phase of care, and the majority of these received analgesics and sedatives on
scene. Ambulance personnel do not perform endotracheal intubation.

Conclusion. The improved trauma care system, including the physician-staffed Mobile
Emergency Care Unit, contributed to increased survival among severely injured patients. Key
medical interventions were pre-hospital intubation and analgesia and sedation performed by
the MECU.

Prehospital Intubation in Trauma Patients — An Over-Rated Intervention? (Pro)
David Lockey
London, UK
[abstract not available]

Prehospital Intubation in Trauma Patients — An Over-rated Intervention? (Con)
Frédéric Adnet
Bobigny Cedex, France
[abstract not available]

Prehospital Controlled Ventilation-How Controlled Is It?
Matthias Helm
Ulm, Germany
[abstract not available]

The Effect of Prehospital Care on Outcome in Patients with Severe Head Injury
S. Grmec, P. Klemen, Z. Zabavnik,* D. Podgorsek
Emergency Medical Service-Prebospital Unit, and *Department of Anestbesiology and
Intensive Care, Teaching Hospital, Maribor, Slovenia

Learning objective: 70 assess the effect of including doctors in the prebospital care
of head-injured people in regard to on-scene time and mortality rate.
Introduction. The role of prehospital trauma care and the effect of prehospital airway
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management are not clear. This study evaluated the impact of prehospital trauma care with
emergency medical doctors (EMD) on the mortality from severe head injury and determined
whether it is associated with longer on-scene times.

Methods. A 36-month prospective study of severely head-injured patients who received
ATLS and were transported by EMD to Teaching Hospital, Maribor. We evaluated all patients
with severe head injury 3 years before and 3 years after the beginning of the prehospital care
with EMD.

Results. See table below.

Patients ATLS (EMD) BLS (RN) P

Age 43,5t 18,8 41,4+ 16,5 0,86*
Sex (M/F) 30/12 29/9 0,87#
On-scene time (min) 2129 198 0,78*
IV line (Y/N) 42/0 15/23 <0,05#
Analgesia, anaesthesia, relaxation (Y/N) 40/2 2/36 <0,05#
Intubation (Y/N) 40/2 4/34 <0,05#
Mechanical ventilation (Y/N) 36/6 0/38 <0,05#
Mortality—first hour (Y/N) 2/40 (5%) 12/26 (35,8%)  <0,05#
Hospital mortality (Y/N) 13/29 (30,9%) 21/17 (55.2%)  <0,05#

* Student’s t test; # Chi-square test

Conclusion. ATLS procedures can be performed by emergency medical doctors on
severely head-injured patients without significantly prolonged on-scene time. After starting
prehospital trauma care employing EMD, there was a decrease in the deaths occurring before
hospital admission and a reduction in the severe head injury mortality rate.
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Prehospital End-Tidal Carbon Dioxide and Outcome in Major Trauma
D.M. Sado, C.D. Deakin, T]. Coats, G. Davies
Helicopter Emergency Medical Service, Royal London Hospital, London, UK

Learning objectives: 70 assess the value of end-tidal carbon dioxide concentration
in predicting patient outcome after major trauma.

Introduction. End-tidal carbon dioxide (P, CO,) concentration reflects cardiac output
when measured at an appropriate minute volume. P €O, levels correlate both with outcome
following 45-90 minutes of hospital resuscitation of trauma patients' and when measured
after 20 minutes of prehospital advanced cardiac life support following non-traumatic cardiac
arrest.? The predictive value of prehospital P, CO, concentration in survival from major trauma
has not been examined. We retrospectively examined the predictive value of P, CO, and
outcome in major trauma following prehospital advanced trauma life support.

Materials and Methods. Records were examined of patients with major blunt trauma
treated by a doctor from the Helicopter Emergency Medical Service over a 4-year period (1998—
2001). 191 patients were identified with major trauma requiring prehospital intubation at the
roadside and in whom prehospital P, CO, had been recorded. Patients were ventilated at a
minute volume appropriate to their wmght (10 ml/kg/min). Initial P, CO,and P_CO,at 20
minutes after endotracheal intubation was recorded, together with survival to dlsnharge

Results. Outcome was related to P, CO,. Mean P, CO, at 20 min post-intubation was 4.13
kPa in survivors and 3.51 kPa in non- SUrVivors (93“0 CI of difference between means from 0. 32to
0.92 kPa). The difference between groups was highly significant (Mann-Whitney U test; P<0.0001).
AROC curve (Fig. 1) shows that P, CO,at 20 min (P<0.001) is a better predictor of outcome than
at 0 min (P=0.02). Median ISS in survnvors was 20.0 and in non-survivors was 41.0.

Discussion. P, CO, at 20 min predicts outcome from major trauma. Only 5% patients
with P, CO, <3.25 kPa survived to discharge. P_CO, at 0 min is a poorer predictor, presumably
because increased P,,CO, secondary to airway obstruction is not an indicator of cardiac output.
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Moderated Poster Discussion

“Seat Belt Syndrome” In Children
C. Gaarder, PA. Neess
Ullevaal University Hospital, Oslo, Norway

The term “seat belt syndrome” was first used by Garrett and Braunstein in 1962 to
describe a distinctive pattern of injuries resulting from the use of lap belts in car crashes. The
syndrome describes intestinal injury with concomitant spinal injury. We report two children
presenting with this pattern of injuries treated in Ullevaal University Hospital.

Case 1: A 12-year-old boy was transferred to our hospital a few hours after a high-
speed car crash. He had been a rear-seat passenger restrained with a lap belt. At the referring
hospital a computed tomography (CT) scan showed disruption of the anterior abdominal
musculature with herniation of bowel into the subcutaneous space. In addition, a severe
diaphragmatic tear with the left kidney displaced in the left thoracic cavity was noted. The
vertebral column was incompletely examined initially. After transferral, an abbreviated
laparotomy was performed with a second-look operation performed the next day.

Non-viable small bowel and colon were resected, as was the left kidney. The
diaphragmatic tear was repaired. Three enterostomies were constructed. A Chance fracture
of L2 was diagnosed and treated conservatively. Closures of the enterostomies were performed
after 6 weeks and 3 months, respectively. After 8 months, the patient was fully recovered.

Case 2: A 13-year-old girl was involved in a car crash while wearing an adult back-seat
lap belt. On admission she complained of abdominal pain and was paraplegic. Physical
examination revealed lap belt ecchymosis. An x-ray revealed a burst-fracture of L3. A CT scan
showed no sign of intraabdominal injury. The L3 fracture was stabilized operatively. The patient
developed abdominal distension a few hours later and was referred to our hospital. Repeated
CT scan showed free intraperitoneal fluid and air. Exploration of the abdomen revealed massive
contamination with a proximal jejunal perforation and necrosis of the transverse colon. Bowel
resections and construction of three enterostomies were performed. The jejunostomy was
closed at day 11, the colostomies after 6 weeks. The patient remained permanently paraplegic
but otherwise recovered uneventfully.

“Seat belt syndrome” refers to the spectrum of injuries associated with lap belt restraints.
Children wearing lap belts are at risk of a “lap belt complex.” Both diagnosis and treatment
present a challenge. Most important is to remember the typical combination of injury to
intestinal organs and spine in these patients.

Traumatic Abdominal Wall Hernia in Children
C. Gaarder, KJ. Labori, PA. Naess
Ullevaal University Hospital, Oslo, Norway

Traumatic abdominal wall hernia (TAWH) remains an unusual clinical entity despite the
increased incidence of blunt trauma. In children, very few cases have been reported.
Recognition of these hernias is of importance since they may be associated with significant
intraabdominal injuries, as in the two cases of TAWH in children presented herein.

Case 1: A 12-year-old boy was a rear-seat passenger wearing two-point fixation in a motor
vehicle crash. He presented to the local hospital complaining of severe abdominal pain; abdominal
ecchymosis was present. A computed tomography (CT) scan revealed a large defect of the lower
anterior abdominal wall with herniation of small bowel into the subcutaneous tissue, rupture of
the left diaphragm, displacement of the left kidney into the left hemithorax, and bilateral
haemothorax. He was transferred to our hospital and immediately after arrival the rupture of
the left diaphragm was sutured; the left kidney and parts of small intestine and colon were
resected. A second-look laparotomy was performed the next day and additional non-viable bowel
segments were resected and three enterostomies were constructed. He had a complicated
postoperative course. A Chance fracture of L2 without neurological impairment was treated
conservatively. The enterostomies were closed 6 weeks and 3 months after the injury, respectively.
He received parenteral nutrition for 5 months. One year after the accident he has regained
normal activity with no signs of reccurence of hernia.

Case 2: An 8-year-old boy fell from a tree. He was admitted to an outside hospital,
where he presented with abdominal pain and a bulge in the upper left abdominal quadrant. A
CT scan revealed a defect in this region, with loops of small bowel in the subcutaneous tissue.
A surgical exploration was performed and the hernia was repaired. The following day the
patient deteriorated and was transferred to our hospital. At relaparotomy two litres of bile-
stained fluid was evacuated and a jejunal perforation near the ligament of Treitz was closed by
two layers of interrupted suture. Postoperatively he developed acute respiratory distress
syndrome and a hemorrhagic peptic ulcer. Three months later he had regained normal activity
with no signs of recurrence of hernia.

Building a Trauma System: The Rambam Medical Center Experience
Moshe Michaelson, MD
Director, Trauma Unit, Rambam Medical Center, Haifa, Israel

Rambam Medical Center is a 900-bed level one trauma center. The Emergency Room at
RMC treats 45,000 trauma patients yearly, of whom 3,300 are hospitalized. Organizing a trauma
unit is the easy part. Building a trauma team is more difficult. Our team consists of two general
surgeons and two nurses. The surgeon is responsible for the trauma patient. It is very difficult
to teach physicians and nurses to work as a team, and it took much practice and issuing of
specific protocols and standing orders to achieve teamwork. A dedicated physician, preferably
a surgeon, should be found to head the trauma unit and build the trauma center. Completion
of an ATL.S. course is a vital step. A trauma unit has two major components: the admitting
area and the team work. Our Trauma Unit consists of three identical bays, each containing a
trolley with a monitor and a respirator, and all equipment is within easy reach. Having a well-
equipped, well-operating trauma unit does not make a hospital a trauma center. Commitment
and dedication do. The commitment must come from the hospital administration. Trauma
takes priority, particularly in the operating rooms, intensive care units, and CT unit and in
manpower.

The trauma nurse coordinator is the second most important position in the team. She
is the crucial link between the patient, family, and multidisciplinary team. Her main task is to
build a quality assurance system (QAS). Our QAS consists of a video camera in the admitting
area, which records treatment of trauma patients and is reviewed later.

A trauma center does not make a trauma system. A trauma system ensures that all trauma
victims receive the best treatment available. Our first task was to embrace the pre-hospital care
providers. We began monthly meetings with paramedics, updating their knowledge in trauma
and discussing their difficult cases. We also provide written feedback reports on every trauma
patient. We developed special transfer documents and send written feedback reports for every
patient transferred from other hospitals (700 annually). Our Quality Assurance in Trauma
Committee meets weekly, while the 7rauma Forum is a monthly gathering of people involved
in trauma treatment, who discuss problems and issue standing orders.

Medial Meniscus Interpositon in a Proximal Tibial Physeal Fracture:
A Case Report and Review of the Literature
R. Dbarmarajan, A.J.S. Kumar, M.J. Aldridge

University Hospital Coventry and Warwickshire NHS Trust, Coventry, UK

Proximal tibial fractures are rare in children. The majority of these injuries are treated
conservatively.2 We report a case of minimally displaced proximal tibial fracture in an 11-year-
old child. We would have normally treated this fracture conservatively but the presence of
massive haemarthrosis and considerable pain made us proceed for examination under
anaesthetic/arthroscopy under general anaesthetic. During examination under anaesthetic,
no instability could be detected. On screening, the fracture was not reducible. This prompted
us to proceed to arthroscopy. At arthroscopy, the medial meniscus was not visualised as
expected and this made us wonder whether this could be trapped at the fracture site. A small
medial arthrotomy showed the meniscus trapped at the fracture site without any avulsion in
the anterior or posterior horns. The fractures easily reduced once the meniscus was levered
out. We submit radiographs, intra-operative pictures, and post- reduction pictures of this
interesting injury.
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Lack of Change in the Process and Outcome of Trauma Care in England and
Wales Since 1994
E Lecky. * M. Woodford, O. Boamra‘

*Senior Lecturer and Consultant in Emergency Medicine, University of Manchester,
Department of Medicine, Manchester, England; National Coordinator, ‘Medical
Statistician, The Trauma Audit and Research Network, University of Manchester,

Department of Emergency Medicine, Salford, England

Learning objective: 70 demonstrate trends in trauma care in England and Wales
Sfrom 1989 to 2000.

Study Population: Database of the Trauma Audit and Research Network, which
includes hospital patients admitted for 3 days or more—those who died, were transferred, or
admitted to intensive care area.

Method: In order to demonstrate trends in outcome, severity adjusted odds of death
per year of admission to hospital were calculated for all hospitals (n=99) and 20 hospitals
who had participated since 1989 (adjustments are for Injury Severity Score, age, and Revised
Trauma Score). The grade of doctor initially seeing the injured patient in Accident and
Emergency Department and median pre-hospital times per year of admission were calculated
to demonstrate trends in the process of care. Trend analyses were carried out using simple
linear regression (odds ratio vs. year.).

Results: The analysis shows a significant reduction in the severity adjusted odds of
death of 3% per year over the 1989-2000 time period (P<0.001). During the period 1989—
1994, the odds of death declined most steeply (on average 6% per year, P=0.004). Between
1994 and 2000, no significant change occurred (P=0.35). This pattern was mirrored by the 20
permanent members where the odds of death also declined more steeply over the 1989-1994
period. The percentage of severely injured patients (ISS >15) initially seen by a consultant
increased from 10 to 24 from 1989 to 1994 but has decreased to 19% subsequently. Pre-hospital
times for severely injured patients have not changed significantly since 1994 (51-45 minutes).

Conclusion: The majority of the case fatality reduction for trauma patients reaching
hospital over the 1989-2000 time period occurred prior to 1995, when there was most marked
change in the initial care of severely injured patients.

MATADOR-A Virtual Reality Simulator for Emergency Medicine
Luis Romundstad, (Ragnbild Halvorsrud, (Leif Hedman, (Joban Pillgram-Larsen,
(Ase Brinchmann-Hansen, (Simen Simen Hagen, (Edvin Bach-Gansmo
(University of Oslo, Norway, (Telenor Research and Development, Norway, (University
of Umed, Sweden, (Ullevdl Hospital, Norway, (The Norwegian Medical Association

Aim of the Project: It has been estimated that one of four deaths among trauma-
patients could have been avoided, and most of the fatal mistakes happen in the initial phase.
Medical knowledge is together with communication, co-operation, leadership and systematic
routines, the key for success. Trauma resuscitation is best taught through direct exposure
with hands-on experience. This type of teaching is in Norway limited by the relatively low
incidence of serious injury and the consolidation of trauma care to a small number of centres.
The aim of the MATADOR-project is therefore to develop a training environment that facilitates
multidisciplinary group interaction in the management of acutely traumatised patients.

Material and Methods: MATADOR is an acronym for “Medical Advanced Training in
an Artificial Distributed Environment”. The simulator have been developed using the DOVRE
(Distributed Object-oriented Virtual Reality Environment”) platform, a tool for distributing 3
D-graphics, sound, and other multimedia streams over the Internet. The application is
distributed i.e. several users can be in different locations and still “meet” in a shared, virtual
world, using a standard internet connection. The initial critical period of a severely injured
patient is simulated. The participants take the roles of the Surgeon, the Anaesthesiologist, the
Emergency Room Nurse and the Nurse Anaesthetist. They are represented in the 3D-
environment by avatars, human like 3D-figures whose “eyes” are the participant’s point of
view in the virtual world. The avatars can move freely in the horizontal plane of the virtual
environment, which is a model of an emergency room. A distributed field trial will be arranged
with 24 medical students, physicians and nurses in Norway and Sweden in April 2002. Aspects
of collaborative learning, communication and leadership will be studied.

Results: Results from the field trial will be presented at the TraumaCare2002 conference
in May.

Conclusion: MATADOR is a simulator for multidisciplinary training in the initial
treatment of multi-traumatized patients. The advantage of the MATADOR prototype lies in the
distributed form of the simulator; i.e. geographically remote participants can train and
collaborate as a team in the same virtual emergency room. Advanced 3D-technology creates a
clinically realistic environment, increasing the possibility for adopting experience from
simulation into real life situations.

Do Car Safety Belts Always Save Life? A Case Report
B. Szyma-ski,’ B. Badowicz,? C. Pakulski,2 W. Poncyliusz,’, K. Kwiecie—,* P B-k*
Department of Intensive Care, Goleniow'; Department of Emergency and Disaster
Medicine,? Department of Radiology,” TraumaCentre,” Pomeranian Academy of
Medicine, Szczecin, Poland

Introduction of mandatory safety belt laws significantly increased survival in car crash
victims. However, misuse of safety belts may increase the risk of severe injuries. Proper position
of driver or passengers is a necessary condition when using safety belts. We present a case of
cervical spine injury caused by improper use of safety belts and tilted seat.

At the moment of car crash, when the seat was tilted back and the safety belts were on,
the victim was propelled forward, thus “slipping” underneath the waist part of the belt towards
the floor of the car. Then, the arm part of the safety belt was blocked at the level of neck,
causing damage to spinal ligaments and tear of spinal cord.

Conclusions: Upon car crash, misuse of safety belts and/or improper position of seats
may result in equally severe injuries as while driving without safety belts. Only proper position
of car seats and appropriate use of safety belts may lead to reduction of car crash-related harm
and better survival.

Treatment of Hard Osseous Chest Frame Trauma
A.G. Grintsov, Y.G. Kolkin*, V.N. Vecherko, E.S. Pershin, O.N. Stupachenko, V.V. Hatsko,
VY. Kolkina, A.V. Makarenko, A.PSikan
Donetsk State Medical University, Faculty Surgery Clinic, Donetsk, Ukraine

The authors report on their experience with 2023 patients suffering from chest trauma.
The patients were treated in the Faculty Surgery Clinic of K.T.Ovnatanyan, Donetsk State Medical
University during the years 1991-2001. Three hundred seventy-nine patients (18.7%) had
severe chest trauma. Of these 379 patients, 163 (43%) were injured during transportation,
while 139 (37%) were injured in work-related incidentes and 77 (20.3%) in domestic incidents.

In 92 (24%) of the patients, the breast bone and ribs were fractured at multiple sites.
The clinical course gravity of the mentioned above was determined by the amplitude of flotation
and unstable fragments area of the chest. It conditioned the haemodynamic violations
expression and the shock gravity, going with the direct heart bruise and other organs and
systems damage.

Medical treatment included restoration of breathing, pleura cavity drainage,
cardiovascular support, and osseous chest frame stabilization. Intrapleural osteosynthesis was
applied in 38 cases when numerous ribs and breast bone fractures were combined with
intrathoracic organ damage requiring immediate surgical intervention. Metal osteosynthesis
of the ribs were applied in 26 cases, ribs and breast bone combined in 8, and breast bone only
in 4 patients. Extrapleural panel fixations of numerous fractures were performed in 42 patients,
according to the authors” methods, as shown in the picture (patent Russia 204234). Of 91
patients, 86 patients with fragmental ribs and breast bone got better and 5 (5.5%) died.

Treatment of Traumatic Lesions of the Extrahepatic Bile Tract
E. Gaidamonis, S. Tamulis, A. Grigaliiinas, J. Stasinas
Department of Emergency Abdominal Surgery, Vilnius University Emergency Hospital,
Vilnius, Lithuania

Between January 1982 and December 2001, a series of 18 patients were operated on at
our institution for traumatic biliary injuries. The injuries involved the hepatic or choledochal
duct in 3 cases and the gallbladder in 16 cases.

The causes of injuries were traffic accidents (n=3), criminal blunt injuries (n=3), non
criminal blunt trauma (n=1), stab injuries (n=10) and gunshot injury (n=1). According to
Organ Injury Scaling (OIS) there were 3 patients with grade I, 13 patients with grade II
gallbladder damage, and 3 patients with grade IV hepatocholedochal injuries. Isolated
extrahepatic biliary tract injury was found in two cases (11.1%). Main associated injured organs
were liver (n=15, 83.3%), small intestine (n=2, 11.1%), large intestine (n=2, 11.1%), and
diaphragm (n=2, 11.1%).

Delay in proper surgical treatment due to video-laparoscopic misdiagnosing of grade II
gallbladder injuries and grade IV common bile duct injury was seen in 3 patients (16.6%).

Conventional (14/16) or laparoscopic (2/16) cholecystectomy was performed in all cases
of gallbladder injuries. Repair had been performed and a T tube or stent had been left in the
main bile duct in 3 patients with bile ducts lesions. There were no postoperative deaths. No
complications occurred after cholecystectomy. Postoperative infection occurred in one patient
(3.1%) in a case when injury of common hepatic duct was misdiagnosed during laparoscopy.
Stent or T tube was removed after an 8-month period and there were no bile duct strictures 2
years postoperatively. None of the patients who underwent immediate or early repair had
complications.

Conclusions: 1) Traumatic injuries of the extrahepatic bile tract are rare. 2) Liver is the
most frequent associated injured organ. 3) Laparoscopy does not always reveal biliary tract
injuries. 4) Cholecystectomy still remains the method of choice in cases of gallbladder traumatic
injuries. 5) Non transectional lesions of the extrahepatic bile ducts are managed successfully
with primary repair over a T tube.

Early Rehabilitation in the Municipalities Following Multiple Trauma-A Pilot Study
H.L. Soberg, Research Forum, Ullevaal University Hospital; A. Finset and N.K.
Vollestad, Faculty of Medicine, University of Oslo; O. Roise, Ullevaal University

Hospital, Oslo, Norway

Introduction: The rehabilitation process after multiple trauma is of essential
importance in the perspective of future functioning and quality of life. Return to productivity
and participation in community life is the overall goal. The long-term physical and psychosocial
consequences of multiple trauma are well documented. Little is known about continued early
rehabilitation in the community following primary hospital rehabilitation. The aim of the study
was to evaluate whether the problems, goals, and measures described by the rehabilitation
professionals were in concordance with the patients’ expressed and implicit problems and
rehabilitation goals.

Materials and Methods: Sixteen patients with an Injury Severity Score (ISS) (16, and
the 7 municipal rehabilitation services and 12 physiotherapists responsible in the rehabilitation
were included. The patient population was studied by semi-structured interviews and Short
Form 36 quality-of-life instrument (SF-36) 4 weeks and 6 months, respectively, after returning
home, whereas the health professionals were interviewed by questionnaires. International
Classification of Functioning, Disability and Health (ICF) was used in the text analysis.

Results: The SF-36 scores were significantly below Norwegian normative data on 7 out
of 8 subscales. Main focus in the patients’ goals (107) was on health and functioning (36)
(impairments/activities) and on participation in work, education, and social life (52). Information
from the municipal health services was limited. Few problems were described, and the measures
taken consisted of technical aids and personal assistance. The physiotherapists’ main focus
throughout the entire process was on impairments and basic movement activities. Few goals
comprised more complex activities like self-care or general life activities such as work, education,
or leisure. Psychosocial problems and pain were underreported from the health professionals.
None of the measures taken concerned work or education directly.

Discussion: The discrepancy between the patients’ needs and goals and the health
professional’s focus and measures can be explained by the lack of knowledge about the long-
term consequences of multiple trauma by the municipal health professionals and by insufficient
functioning of the municipal rehabilitation services concerning rehabilitation as a coordinated
multidisciplinary and participation oriented process in a biopsychosocial perspective. Ensuring
the information flow from the primary hospital to the municipal health services could improve
the conditions for a more optimal rehabilitation process.

Key Words: multiple trauma, rehabilitation, ICF.
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CT Findings of Tracheal Injury
Y. Moriwaki, S. Yamagishi, H Toyoda, T. Kosuge,
N. Morimura, T Yamamoto, M. Sugiyama
Department of Critical Care and Emergency Medicine,
Yokobama City University, Yokobama, Japan

Introduction: It is easy to detect a major tracheal injury resulting in respiratory distress
but difficult to detect a minor tracheal injury exactly. We can easily suspect a respiratory tract injury
from subcutaneous emphysema, deep cervical (prevertebral) emphysema in plane neck x-ray
examination, or mediastinal emphysema in plane chest x-ray examination. A minor tracheal injury
often brings significant respiratory crisis in patients suported by ventilator. Bronchoscopy often
misses the existence of the upper tracheal injury, particularly in intubated patients. The aim of this
study was to clarify the usefulness of CT image findings for diagnosis of the tracheal injury.

Materials and Methods: CT findings of patients with blunt neck or chest trauma
having cervical emphysema (subcutaneous emphysema, deep cervical emphysema) were
examined by neck and chest CT images. The irregularity of the tracheal wall, bulky emphysema,
and low density area (LDA) around the trachea in CT images were evaluated. These findings
were compared with the bronchoscopic findings and their clinical course. We believe that
subcutaneous emphysema of patients with a tracheal injury might be worsened by positive
pressure ventilation.

Results: Fourteen cases were examined. The irregularity of the tracheal wall was pointed
outin 10 cases and an irregular LDA around the trachea in 5 cases. Three cases were diagnosed
as a tracheal injury by bronchoscopy and by their clinical course. CT images of all 3 cases with
tracheal injury showed irregularity of the tracheal wall and bulky emphysema close to the
irregular LDA. CT images of 11 other cases showed an irregular LDA without emphysema
close to it (n=2), irregularity of the tracheal wall without irregular LDA (n=7), and no
irregularity of the tracheal wall and LDA (n=2), and their subcutaneous and deep cervical
emphysema rapidly improved without any other sign of the tracheal injury. These 11 cases did
not need any treatment for tracheal injury.

Conclusion: CT imaging is useful for the detection of tracheal injury in patients with
blunt neck and chest trauma having subcutaneous and deep cervical emphysema.

Key Words: tracheal injury, CT scan.

Interdisciplinary Competence Development in
Treatment of Trauma Patients Using Simulation
J. Jacobsen,! N. Vallebo,! PB. Larsen,? S. Bpdker, L. Hoffenstedt,” F Rasmussen’
Danish Institute of Medical Simulation,’ Department of Anaesthesiology,” Department
of Orthopaedic Surgery,” Department of Emergency Care,” Herlev Hospital,
University of Copenbagen, Copenb D k

&€,

Introduction: The treatment of multitraumatised patients demands a coordinated
effort of the trauma team. This requires knowledge of both aspects of treatment and leadership,
communication, and co-operation. ATLS( principles are sought integrated in combination
with the concept of simulation with vital parameters shown on monitors.

Method: We conducted two training courses with a total of 8 trauma teams (104
participants). The training was by nature interdisciplinary, as handling of these patients involved
doctors, nurses, secretaries, hospital porters, x-ray staff, and staff from other specialties. The
training took place in the emergency department trauma theatre. The simulations were
videotaped for debriefing. A moulaged paramedic was made up as a patient. The training was
conducted as a project granted from Copenhagen County.

Results: Figure 1 shows that knowledge was “shifted” from before to after the training.

Conclusion: The training was extremely well received by the participants. Most expressed
the need for such regular training. The local trauma manual was well functioning. Training should
be conducted every 6 months to ensure that new staff is integrated into the trauma teams.
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Characteristics of Open Pelvic and Acetabular Fractures
A. Totterman, J.E. Madsen, O. Rpise
Ulleval University Hospital, Department of Orthopaedics, Oslo, Norway

Introduction: While pelvic injuries are common, open fractures are rare and are
reported to occur in approximately 3% of all pelvic fractures. Open pelvic fractures are
associated with a high mortality rate, often due to haemorrhage in the acute phase, later due
to sepsis and multiple organ failure. We looked at the characteristics of 30 open pelvic fractures
in patients admitted to our hospital.

Patients and Methods: The study was conducted as a prospective registration of
patients with open pelvic fractures admitted to our level I trauma hospital during a 7-year
period (Feb. 1995 to Feb. 2002). During this time, approximately 160 pelvic fractures were
treated annually. Thirty fractures were open, constituting approximately 2.6% of all pelvic
fractures. We studied the clinical and radiological parameters of these fractures.

Results: The patients’ mean age was 30 years (range 8-86 years). Nine were females,
21 were males. All patients were exposed to high-energy traumas; 18 in traffic-, 7 in industrial-
, 4 in sports-, and one in fall-related injuries. The average hospital stay was 26 days (range 1—
83). The pelvic fractures were classified according to Association for the Study of Internal
Fixation (AO [Arbeitsgemeinschaft fiir Osteosynthesefragen]) as 8 type A-fractures (stable),
10 type B (partially stable), and 11 type C (unstable) fractures. One patient had an isolated

acetabular fracture, whereas associated acetabular fractures occurred in 7 patients. Four patients
exsanguinated and died primarily (16%). Ten of the 30 patients had anorectal injuries (30%),
13 urogenital injuries (43%), and 5 degloving injuries (17%). Twenty-six had other associated
injuries (87%). The patients required on average 38 blood units (SAG) during hospitalisation.
Profuse initial haemorrhage necessitated primary treatment with extraperitoneal packing or
embolisation in 13 of all patients (43%). Debridement and irrigation were performed in all
patients who survived the first hours. Twenty-two fractures necessitated definite orthopaedic
stabilisation, whereas 13 patients underwent diverting colostomy to prevent contamination.
None of the patients who survived the first hours died during hospital stay.

Discussion: Pelvic fractures that communicate with an open wound are rare, but they
are associated with high incidence of associated injuries and high mortality rates. Aggressive
early control of haemorrhage, debridement, and diverting colostomy to prevent continued
colonisation may have improved survival in these patients. The prognosis is good for those
patients who, provided adequate primary treatment, survive the first hours of the initial
haemorrhagic phase.

Traumatic Liver Injuries in Stockholm County-A Population-Based Study
P, Talving, T. Hdggmark, M. Beckman, * L. Iselius
Department of Surgery, Department of Radiology, *
Karolinska Hospital, Stockbolm, Sweden

Introduction: The aim of this study was to investigate the incidence of traumatic liver
injuries in the Stockholm County of 1.75 million inhabitants in 1996-1997.

Methods: Data on adults were retrieved from The National Board of Forensic Medicine
(NBFM) for forensic autopsy reports and from The Public Health and Medical Services
Committee Register (PHMSCR) for patients treated at Stockholm County’s Emergency
Hospitals.

Results: The traumatic liver injury incidence for 1996-1997 was 3.0/100000 per year.
Seventy-seven cases (19 females and 58 males) were ascertained through the NBFM registry.
The median age was 47 years. Penetrating trauma as the cause of liver injury was observed in 8%
of the cases. In 42% of the cases were the right hepatic lobe injured, 9% of patients had injury on
the left hepatic lobe, 38% had injury of both lobes. Liver injuries were graded' as follows: grade
1, 8%; grade 11, 13%,; grade 111, 27%; grade IV, 20%; grade V, 21%; and grade VI, 25%.

Twenty-eight cases (9 female and 19 male) were ascertained through the PHMSCR. The
median age was 34 years. Eleven percent of the patients had penetrating trauma and 89%
blunt trauma. In 54% of the cases the right hepatic lobe was injured, 11% of the patients had
injury of the left hepatic lobe, 11% of both hepatic lobes, and 4% of patients had a central
injury. Liver injuries were graded as follows: grade II, 46%; grade 111, 14%, grade 1V, 18%; grade
V, 7%. The overall non-liver-injury related mortality of the hospital cases was 7%.

Discussion: To our knowledge no prior population-based liver trauma incidence studies
have been published. Blunt trauma is the dominating trauma mechanism in Stockholm County
in our material (91%). The dominating injury site was the right hepatic lobe. Grade II and III
are the prevailing injury scores in our population.

Reference
1. Moore EE, Shackford SR, Pachter HL, et al: Organ injury scaling: spleen, liver and
kidney. J Trauma 1989; 9:1664.

Missed Injuries in ICU Trauma Patients
B. Pdlsson'? and C. Hammarlund"
Department of Surgery, Lund University Hospital," and
Malmoe University Hospital,? Sweden

Aims: To analyse the frequency and quality of missed injuries in ICU trauma patients.

Methods: 273 consecutive trauma patients (177 men), mean age 35.7 (SD 19), range
1-92 years, ICU of the University Hospital of Lund, were investigated, including 6 months
follow-up.

Results: 164/1098 injuries (14.9 %) in 107 patients (39 %) were not detected primarily.
Most frequent missed lesions of the total number were thoracic 39/191 (mostly costae fractures),
non-cerebral head lesions 27/121 (fractures dominating), abdominal 26/115 (spleen injuries
dominating), pelvic fractures 8/40, cerebral injuries 15/144, extremities 22/252 (mostly
fractures), and spinal cord 11/82.

The frequency of missed diagnoses was higher (P<0.001) with higher ISS: 0-25 points,
29 %; 26-50, 53%; and 51-75, 55%. The number of patients with missed injuries was more
frequent (P<0.001) with more intense trauma: low-energy, 8%; medium-energy, 24%, and
high-energy, 46%. Of 81 non-communicable patients, 52% suffered from missed injuries
compared with 34% of the communicable (P<0.01). The highest frequency of patients with
missed injuries involved accidents with cars (51%), fall from high altitude (44 %), motorcycles
(41%), pedestrian hit by car (30 %), and bicycles (29%).

Seven percent of the injuries were diagnosed en-passant without any initial suspicion. In
128 cases, a trauma-CT (helical scanning) was performed, but in 32% injuries were not detected.
145 patients did not have a trauma-CT and in 29 % lesions were later found, which reasonably a
CT-scan would have diagnosed. In 9 patients missed injuries were diagnosed during follow-up.
Two cases were operated on, one with a subdural hematoma and one with an ankle ligament
rupture. In 4/19 deceased patients, missed injuries probably contributed to the deaths.

The time at the ICU for patients with diagnosed injuries was in mean 2.2 days (SD 3.4)
vs 3.9 (SD 4.6) (P<0.001) for those with missed injuries. The total hospitalisation time was in
mean 17.8 days (SD 37.0) for diagnosed patients vs 28.2 (SD 53.4) (P<0.05) for those with
missed lesions.

Conclusions: Despite that this trauma patient cohort required ICU hospitalisation,
15% of the injuries were primarily missed in 39% of the patients. Missed lesions were more
frequent in patients with higher ISS, those with high-energy trauma, and those who were not
communicable. These patients need repeated, careful examinations to reveal initially non-
diagnosed injuries.

Noble-Collip Drum Trauma Model Revisited in the Mouse
V.E. Armstead and M.J. Williams
Departments of Anesthesiology and Physiology, Thomas Jefferson University/Jefferson
Medical College, Philadelphia, PA, USA

Introduction: Noble-Collip drum trauma in anesthetized rats is a well-described model
of traumatic shock, characterized by marked microcirculatory perturbation and endothelial
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dysfunction. Numerous studies have been performed using this model. Another powerful
research tool is the genetically engineered mouse. Transgenic and “knockout” mice have been
shown to have different physiologic responses compared to wild type mice under a variety of
experimental conditions. The purpose of this study was to determine the feasibility of modifying
the Noble-Collip drum trauma rat model to accommodate the mouse and thereby provide a
model of traumatic shock that would allow future study of the genomic nature of response to
injury.

Materials and Methods: Studies were in accordance with the National Institute of
Health’s Guidelines on the Use of Laboratory Animals and approved by Thomas Jefferson
University Institutional Animal Care and Use Committee. Male and female C57Bl6 mice weighing
20-25 g were anesthetized with sodium pentobarbital (60 mg/kg, intraperitoneally) before
experimental procedures. A carotid artery was cannulated for determination of arterial blood
pressure to confirm occurrence of traumatic shock, according to established procedures. Whole-
body trauma was administered in a Noble-Collip drum apparatus with randomly assigned

revolutions: 50, 100, or 200 and three randomly assigned rates revolutions per minute (rpm):
60, 80, or 100. All trauma mice underwent autopsy to confirm the presence of gross evidence
of traumatic injury (i.e., ischemia, serosanguinous ascites, and vascular engorgement) to
splanchnic viscera. Animals were randomly divided into experimental groups consisting of mice
subjected either to trauma or to a sham-trauma protocol. Sham-trauma mice were anesthetized,
cannulated, and monitored at the same time as trauma mice.

Results: All of the trauma mice met the autopsy criteria for splanchnic trauma. All animals
subjected to either 100 rpm or 200 rev died in the drum. None of the trauma mice survived
more than 30 minutes after any combination of revolutions or rates. There were no differences
based on sex.

Discussion: Wild-type C57BI6 mice between 20 and 25 grams do not tolerate the same
degree or duration of Noble-Collip drum trauma as is observed in rats. Further investigations
involving modifications of this well-established model are warranted.
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Historic Development of Resuscitation and Therapeutic Hypothermia in Cardiac
Arrest and Trauma
Peter Safar, Pittsburgh, Pennsylvania, USA
[abstract not available]

Cutting Edge Animal Research: Combination of Small Volume Resuscitation
with Anti-Oxidants During Uncontrolled Hemorrhagic Shock
Does Not Increase Survival
R. Kentner, Mainz, Germany
[abstract not available]
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The Influence of Active Warming on Signal Quality of Pulse
Oximetry in Trauma Victims
Frank Lieba, Helmut Strasser Thomas Scheck, Wolfgang Vlach, Alexander Kober
Vienna Red Cross ,Van Swieten” and the Research Institute of the Vienna Red Cross,
Vienna, Austria

Background. Because many trauma victims are intoxicated with alcohol and drugs,
they are all prone to the risk of inadequate respiration. Thus, their oxygenation is controlled by
noninvasive infrared-based pulse oximetry. As shown in many previous studies, these devices
show bad signal quality if the patient is vasoconstricted or if the device itself is exposed to cold
ambient temperatures. We tested the hypothesis that active warming of the whole patient and
of the sensor during transport improves the quality of pulse oximetry.

Methods. We included trauma patients 19 to 90 years of age in this study. Our study
population (n=24) was randomly assigned to two groups (n=12). One group was covered
with normal wool blankets, and the other group was covered with a resistive heating blanket
(Thermamed, Germany) while being transported to hospital. We recorded core temperature,
shivering, skin temperature, vasoconstriction, SpO,, and haemodynamic parameters.

Results. Before randomization, both groups were comparable in morphometrics,
demographics, haemodynamics, SpO,, and temperature. At arrival at the hospital, the actively
warmed patients had significantly warmer core (P<0.01) and skin temperatures (P<0.01). The
warmed patients had no vasoconstriction, while the patients covered with wool blankets were
all fully vasoconstricted (P<0.01). The pulse oximeter had significantly less “bad signal” alerts
of the device in the actively warmed group (P<0.01). In the group warmed with a wool blanket,
the pulse oximeter could not show any value for more than 30 seconds in significantly more
cases than in the actively warmed group (P=0.04).

Discussion. Many benefits of keeping trauma victims warm are known, such as reduction
of blood loss and improved wound healing. In this study, we could prove that warming trauma
patients during transport to hospital strongly improves monitoring quality by optimising the
function of the pulse oximetry device.

Videotaping in the Trauma Admitting Area as a
Quantitative Tool for Quality Improvement
G. Hyams, M. Michaelson, E. Tal-Or, M. Foox, M. Ebrenfeld, T. Kushnir, L. Levy
Rambam Medical Center, Haifa, Israel

Background. Videotaping in the admitting area has been described as an objective tool
for quality assurance in the treatment of trauma patients. As part of a Master of Arts thesis
project, we tried to build a tool that would allow us to quantitatively judge the treatment of the
trauma patient. To this end, we created a questionnaire focusing on two areas, primary treatment
according to the ATLS (26 questions) and team work, especially team leadership (15 questions).
Time to complete the ABC or total time in the admitting area was recorded. The questionnaires
were completed by two physicians and two nurse trauma coordinators for each patient (i.e., 4
questionnaires for each patient, for a total of 180 questionnaires). The final grades were calculated
separately for each grader and a mean was calculated. Each of the graders also gave a grade for
the treatment as a whole (subjectively). After seeing 30 patients, the worst points were noted.
From these, four points were selected for improvement: measurement of end tidal CO,, reading
blood gas results, trauma team waiting for the patient, and the head nurse communicating
with the staff during primary treatment. A special program was organized for the teams,
correcting these deficiencies, after which another 15 patients were videotaped and graded.

Results. There was good correlation between the objective and subjective grades given
by each grader, which validated the questionnaire. In addition, there was no significant difference
in the grading by the four team members. There was no significant improvement in the treatment
of the last group of patients, as seen by the objective (70.1 and 75.5, P=0.075) vs. subjective
(75.1 and 80.1, P=0.61) grades but there was significant improvement in three of the four

points selected. Correlation between subjective and objective grades was found to be significant
(P<0.001). The difference in the subjective graders was no more than 6.7 (79.9 and 73.2),
while the objective difference was 11 (64.1 and 75.1).

Conclusion. Videotaping is a cheap and effective tool for trauma quality control and
can also be a quantitative tool.

Endovascular Stent in the Acute Treatment of Blunt Arterial Injury: A Case Report
G.B. Flugsrud, M. Brekke,* O. Rpise
Oslo Orthopaedic University Clinic, Ullevdl University Hospital, Oslo, Norway
*Department of Cardiovascular Radiology

Blunt renal arterial injury has been estimated to occur in 1% to 4% of patients with blunt
abdominal injuries. Open revascularization has reported success rates of only 20% to 30% and
is advised against." A Medline search in 2001 revealed four case reports of endovascular stenting;
the results were promising, but follow-up was short.?

Case Presentation. The patient, a 42-year-old male, was admitted 30 minutes after
being struck by an 1800-kg excavator that tipped over. On admission he was haemodynamically
stable with GCS 13. Clinical examination revealed contusions in the left flank. Pelvic X-ray showed
a fracture of the left iliac wing, and on abdominal CT scan there was complete absence of
contrast uptake in the left kidney. Only a small haematoma was seen adjacent to the left renal
artery. ISS was 33. A renal arteriogram showed total occlusion of the left renal artery 2 cm from
the aorta. An endovascular stent was introduced, and left renal perfusion restored 3 hours
after the injury. Renal scintigram 14 days after the injury showed left renal function to be 20%
of right renal function. At outpatient control 3 months post-injury the patient’s condition was
good, and his blood pressure was 150/90 mmHg. He was not using antihypertensive medication.
The next renal scintigram is scheduled at 6 months post-injury and will be presented.

Discussion. Blunt renal artery injury is usually treated non-surgically. Open
revascularization shows poor results, and it has been recommended that nephrectomy should
be considered only if there are other indications for laparotomy. Re-establishing renal perfusion
with endovascular stents may preserve renal function and prevent later renovascular
hypertension.

References
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Laryngoscopic View Obtained During Rapid Sequence Intubation (RSI) in the
Emergency Department
A.]. Oglesby, * C.A. Grabamf, D. Beardy, and D.W. McKeowns§,

Department of AGE Medicine, Royal Infirmary of Edinburgh, Scotland*; Department of
AGE Medicine, Southern General Hospital, Glasgow, Scotlandt; Scottish Trauma Audit
Group, Royal Infirmary of Edinburgh, Scotlandy; Department of Anaesthesia, Royal
Infirmary of Edinburgh, Scotland§

Objective. To document the views obtained at laryngoscopy during RSI in the emergency
department by anaesthetists and emergency physicians, taking into account the medical seniority
of the intubator.

Methods. Data were collected prospectively on every intubation attempt in seven urban
Scottish emergency departments for two calendar years commencing 11 January 1999. Data
included patient’s age, sex, indication for intubation, grade and specialty of intubator,
laryngoscopic grade (Cormack-Lehane), number of intubation attempts, and complications.
Analysis was performed using SPSS™ v9.0.

Results. 1713 patients were entered into the study and 735 patients were classified as
having a RSI. Grade of intubation was documented in 91% (671/735). 68.0% of the intubations
were classified as Cormack-Lehane grade 1, 23.3% grade 11, 6.1% grade 111, and 2.4% grade IV.
Anaesthetists had a significantly higher percentage of “good views” (defined as grade I & II)
than emergency physicians (see table).

First attempt specialty

EM PHYS ANAES TOTAL

Good view 316 (89.3%) 2968 (94.0%) 614 (91.5%) (P=0.039)
Poor view 38 (10.7%) 19 (6.0%) 57 (8.5%)

Total 354 (100.0%) 317 (100.0%) 671 (100.0%)

Consultants, specialist registrars, senior house officers, and staff grade doctors obtained
similar percentages of “good views” on laryngoscopy (92%), but experienced senior house
officers (SHO III) obtained good views in only 88% of cases.

Conclusions. Anaesthetists obtain better laryngoscopic views than emergency physicians
during RSL The chance of obtaining a good view does not appear to be related to operator
grade in either specialty. It may be related to anaesthetists having increased relevant training as
well as familiarity and confidence with the Cormack-Lehane grading system, although other
factors may be involved.
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Emergency Intubations by Anaesthetists and Emergency Physicians
D.W. McKeown, A.J. Oglesby, D. Beard, C.E. Robertson
Royal Infirmary of Edinburgh and Scottish Trauma Audit Group, Edinburgh, Scotland

Introduction. Early and effective management of the airway is essential in the care of
the critically ill patient. Advanced airway interventions may be performed by anaesthetists or
suitably trained emergency physicians (EPs) depending on local policies. This study reports
on the practice in the emergency department (ED) of a large, urban teaching hospital.

Materials and Methods. This is a prospective, observational study. A proforma was
completed for every patient in whom endotracheal intubation was attempted in the ED between
11.01.99 and 05.10.01.

Results. Data were collected on 857 patients. RSI was performed in 434 patients. 252
patients were in non-traumatic cardiac arrest. There were 3 children under 13 years and 41
prehospital intubations performed by EPs. 171 patients were given other combinations of
drugs but did not satisfy the criteria for RSI.

Discussion. In this hospital it is common for EP with training and experience to perform
advanced airway management, including RSI. The complication rate in the RSI group was
higher for EPs. The views and initial intubation success rates of EPs in RSI are similar to those
in non-traumatic cardiac arrests, where airway control is almost exclusively undertaken by
EPs. A cooperative policy has been developed between Anaesthesia/Critical Care and Accident
and Emergency Medicine to increase the training and experience of EPs in airway management.

Rapid Sequence Intubation for Trauma Patients in Scotland
C.A. Grabam, D. Beard, J. Henry, D.W. McKeown
Scottish Trauma Audit Group, Royal Infirmary of Edinburgh, Scotland

Objective. Rapid sequence intubation (RSI) is now accepted as the technique of choice
for securing the airway in trauma patients who require intubation in the emergency department
(ED). This can be performed by an anaesthetist, an intensive care doctor, or a suitably trained
and experienced emergency physician (EP). We aimed to identify any differences between
anaesthetists and emergency physicians with regard to RSI in trauma patients in Scotland.

Methods. Prospective, multi-centre observational study of RSI in the EDs of seven urban
Scottish teaching hospitals which contribute data to the Scottish Trauma Audit Group (STAG)_an
ongoing national audit of trauma care. Data were collected prospectively on every intubation attempt
for two calendar years commencing 11 January 1999. Data included patient’s age, sex, indication
for intubation, grade and specialty of intubator, laryngoscopic grade, number of intubation attempts,
and complications. STAG data (RTS, ISS, operative details, length of stay in ITU) were collected as
part of the routine audit in each centre. The datasets were merged and analysed.

Results. 201 STAG patients were identified who had RSL. Patients who were intubated by
emergency physicians had a higher Injury Severity Score (median 26 v 25, Mann-Whitney of rankings
P=0.024) and a lower Revised Trauma Score (median 5.03 v 5.97, Mann-Whitney of rankings
p=0.006) than those intubated by anaesthetists. Trauma patients in the EP group were more likely
to be intubated within 15 minutes (50.6% v 18.9%, P<0.001, Chi square). Mortality was 33.7% in
the EP group and 27% in the anaesthesia group (P=0.385). Although there was no difference in
the proportion of Grade I & II views at laryngoscopy between the two groups (P=0.110),
anaesthetists had a significantly higher first attempt success rate than emergency physicians (89.2%
v 74.2%, P=0.010, Chi square). There was no difference in observed complications (10 patients in
the EP group and 12 patients in the anaesthesia group, P=1.0, Chi square).

Conclusion. Trauma patients undergoing RSI performed by emergency physicians in
this study were more severely injured, had more physiological derangement, and had a similar
mortality compared with those intubated by anaesthetists. In addition, a higher proportion was
intubated within 15 minutes. Anaesthetists have higher first attempt success rates for intubation.

— Session 2A —

Utstein Symposium on Patient Safety, Simulation, and
Medical Education in Trauma and Critical Care (Part II)

Part C. Simulation in Medical Education

Why Use Simulation in Medical Education?
Jobn Schaefer, Pittsburgh, Pennsylvania, USA
[abstract not available]

How the Use of Medical Simulators Can Improve Airway Management
Michael Seltz Kristensen
Department of Anaesthesia and Intensive Care, Centre of Head and Orthopaedics,
Rigshospitalet, Copenhagen University Hospital, Copenbagen, Denmark

Learning objective: 70 explore the distinct strengths and weaknesses of various
airway simulators.

What is the documented effect of training on airway simulators?

1) In many publications, the parameter reported is the participants’ own subjective
finding that simulator training is useful, including the observation from expert
participants that they gained insight in their own performance under stress.
Better airway management-performance on the simulator itself. Certain skills (for
example, face mask ventilation, placement endotracheal tube, laryngeal mask airway,
Combitube, and retrograde intubation) can be learned on simple airway mannequins.
The performance of the skills are afterwards evaluated on the same mannequin.
Mannequins are also used to study the feasibility of already known procedures in
unusual surroundings, for example, weightlessness.

Better airway management performance in patients. When combining simulator training
and didactic training, emergency medicine technicians were taught endotracheal
intubation and the performances evaluated both in the simulator and in real emergency
patients. The EMTs were able to learn endotracheal intubation but the failure rate in the
clinical setting was unacceptably high. A virtual reality (VR) simulator for bronchoscopy
has been validated against the performances of novices and intermediate and expert
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bronchoscopists. The simulator was able to distinguish the performances by these three
groups. After this validation, new trainees were randomised to train either on the VR
simulator or have conventional training. After the training, the first group performed
best both on the simulator and on their first real patients.

4) No studies were found that were able to show decreased morbidity or mortality as
an effect of training on airway simulators.

The different types of medical simulators relevant for airway management can be divided
into the categories shown in the table. The strengths and weaknesses of the different categories
are indicated.
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Airway simulators are convenient for many airway-training purposes; for some purposes

they can even be essential:

1) Recognition and management of rare life threatening situations, where both skill
and knowledge are necessary, can only be trained using some kind of simulation. An
obvious example is the “cannot intubate/cannot ventilate” situation.

2) Some airway management skills may be used so rarely that simulation is necessary
to acquire and maintain them. This could be the case for skills such as
cricothyroidotomy, retrograde intubation, and placement of a Combitube.

Pitfalls. Airway simulators are strong learning tools and thus have the potential for
encouraging inappropriate behaviour in the trainees. If, for example, a simulator scenario is
misconstructed in such a way that the simulated patient is saved by means of an inappropriate
technique, this technique may become the trainees’ response in a real-life situation. This
illustrates the need for an expert to guide the simulator session or at least for debriefing
afterwards. Judging clinical competence from performance on simulators may give an
overoptimistic estimate of real-life performance.’

Drawbacks. Some forms of airway simulator training are extremely demanding
concerning manpower because of the need for instructors, technicians, and even actors. Airway
pathology is often badly presented in the simulators. The realism of most simulators is not
evaluated. Most simulators don’t bleed, don’t get oedema, and don’t move while coughing.

‘What Can We Learn from the Military Use of Training Simulators?
Howard Champion, Bethesda, Maryland, USA
[abstract not available]

Defining and Assessing Professional Competence Using Debriefing and
Simulation
Ulrik Juul Christensen, Copenbagen, Denmark
[abstract not available]

Video Analysis to Develop Best Trauma Practices
Colin E Mackenzie, MBChB, FRCA, FCCM
Professor, Director, the Charles McC. Mathias, Jr., National Study Center for Trauma
and Emergency Medical Systems, University of Maryland School of Medicine,
Baltimore, Maryland

Learning objective: 70 discuss results of video recordings of trauma resuscitation
and to describe the utility of such analysis for improvement of trauma team performance
and trauma care working environments.

Latent system failures and non-optimum team performance have an adverse effect on
trauma patient outcome. Video recording in trauma centers can determine best practices for
trauma patient safety and team training.

Methods. Video recordings of tracheal intubation and chest tube insertion were
obtained from ceiling-mounted cameras in a trauma resuscitation unit. Video analysis used a
task analysis template and aggregated data across multiple performances of the same task at
two levels of task urgency. In addition, comparison was made of three types of self-reports of
trauma team performance deficiencies with events identified through video analysis. Critical
incident analysis was used to review two unusual video recordings.

Results. More high-priority tasks were omitted in emergency than elective tracheal intubation.
Video analysis of chest tube insertion identified failures of adequate skin preparation, small peri-
incision drapes, and lack of universal precautions as major sources of contamination. None of the
performance deficiencies identified by video analysis were in the quality assurance reports, 2 of 28
were on the anesthesia record, and 5 were noted in a research questionnaire. Video records of
individual critical incidents identified team coordination failures and need for training.

Discussion. Video provides a permanent source document that can be reviewed by
multiple analysts. Multiple uses of video recording are reported to improve ergonomic,
behavioral, and safety performance of teams in dynamic workplaces such as trauma
resuscitation. Prototypical task sequences with the assistance of a core group of trauma care
experts can allow extraction of quantitative data from video recordings.

Conclusion. Video recording and task analysis can be used to promote best practice
performance in dynamic, risky, and complex medical work places such as a trauma center.
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Simulation Based Medical Education: Is There Evidence That Simulation Can
Reduce Medical Errors and Improve Patient Safety?
Amitai Ziv, Tel Aviv, Israel
[abstract not available]

Use of the Internet to Improve Trauma Care:
An Update from www.trauma.org
Karim Brobi, Director, trauma.org, Royal London Hospital, London, UK

Learning objectives: 70 describe the genesis and evolution of trauma on the Internet,
to discuss how the Internet impacts on global trauma care, and to identify some future
applications of the medium.

The Internet has changed the way much of the world communicates. Near-instantaneous
global interaction and a planet-sized distributed information database have allowed the Internet
to penetrate areas where textbooks, journals, and conferences cannot.

There are many reasons why the Internet has become such a potent method of
communication during its brief history. Primarily, it is the invisible social network aspect of the
Internet that makes it so different from broadcast media. People from either ends of the
planet, both geographically and economically, can find and communicate with each other.
Communities spring up based not on physical location but on interests and concerns. We are
living in a global village.

Trauma is a worldwide, multidisciplinary disease and is therefore highly suited to using
the Internet as a medium for communication and education. The multispecialty, multinational
discussions and case conferences that take place on the Internet are difficult, if not impossible,
to recreate in a physical location.

Using the Internet as an education tool allows the rapid, inexpensive dissemination of
guidelines, protocols, latest research, and opinions. Areas where textbooks or journals are impossible
to find can now have instant access to Medline, textbooks, and Internet-only education tools.

The quality of information provided on the Internet is an issue. There is little peer
review and much vanity publishing. A lot of the information carries no details of authorship,
date of publication, references, or disclosure of conflicts of interest. This problem has been
recognised by several organisations, and some Web sites now subject themselves to internal
and external audit of the quality of information provided on their pages.

Trauma.org, founded in 1995, was one of the first medical specialty sites on the Internet.
It now serves 900,000 pages of information to 80,000 users each month. The e-mail discussion
group has about 1600 members and exchanges more than 3000 messages per year. It has
since been joined by several other trauma-related Web sites from specialty associations and
various trauma centres around the world.

The site carries several innovative features such as interactive trauma simulations, global
databases trauma fellowships and medical student electives, and a database of educational
trauma images for download and use in presentations.

In the future, the Internet will become further integrated with all aspects of trauma
care. Coordination, management, and communication within local, regional, and national
trauma networks are ideally suited to the Internet. New distributed trauma registries will
combine with educational resources and patient management systems. Multicentre research
trials will be coordinated via secure sites. Published research will bear little resemblance to
the print journals available today. Wireless access will take the benefits of the Internet to the
prehospital environment. The ultimate applications of the medium have yet to be discovered.

Bibliography

Brohi K. Guide to trauma on the Internet. trauma.org 1998;3(2) www.trauma.org/
resources/guide-intro.html

Health on the Net Foundation, www.hon.ch.

Trauma Nurse Training: TNCC, ENPC, ATNC, or ATCN? More Than Just a
Difference in Names?
Lisa Hadlfield-Law, Oxfordshire, UK
[abstract not available]

— Session 2B —

Symposium on Living with the Trauma Deaths

When Children Die Suddenly and Unexpectedly:
A Study of the Parents’ Grief Reactions
Leif Jon Paulsen
Stavanger, Norway
“Life—a prison with walls made of loss and mourning”

Learning objectives: 70 discuss parental reaction to the death of a child and to
understand the need for and use of coping mechanisms in this devastating situation.

The results of a survey among eight couples and one single parent in the middle phase
of adulthood are presented. These parents all lost young adult children to sudden, unexpected
death. A fairly broad presentation of the parents’ own descriptions of their grief is given. Their
mourning periods varied from 9 months to 8 years. The author’s findings imply that the
mourning process for this group of people will last for the rest of their lives. However, they
will gradually adapt to the new situation. The article questions the accepted description of
grief as a process limited in time and passing through stages. The author claims that a crucial
element of the mourning process is to preserve an inner picture of the deceased. The
presentation also touches upon the implications of such bereavement on religious and
existential questions.
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How Do We Cope with The Trauma Deaths? The Nurse Perspective
Kerstin Sluys
Stockholm, Sweden
[abstract not available]

Colleague Support-A Report from a Project Aimed at Helping the Ambulance
Staff in South Rogaland
Arne Ove ()stebrgt
Stavanger, Norway
[abstract not available]

Ethical Aspects of Brain Death and Organ Donation
Dr. Anne J. Sutcliffe
Consultant in Neuro thesia and I ive Care, Queen Elizabeth Hospital,
Birmingham, and Honorary Senior Clinical Lecturer, University of Birmingham, UK

Learning objectives: 1) 70 appreciate how medical definitions of death are not
easily reconciled with religious and cultural definitions, 2) to recognize the importance of
cadaveric organ donation in the treatment of end stage beart, renal, and liver disease, 3)
to review methods of discussing death and organ donation and identify some that appear
to be best accepted

* One donor can save the lives of 10 other people and can improve the quality of life

for many others.

¢ In the UK, renal patients undergo most transplants but despite this the waiting list

for all organs continues to grow.

* In Europe, Spain averages 33 donors per million population. Most other countries

average only 10 to 15 donors. For each donor, approximately three solid organs are
used per donor and this figure is common to all countries.
In the UK, the criteria for diagnosing brain stem death involve meeting preconditions
that ensure the patient is in an irreversible apnoeic coma followed by simple bedside
tests of cranial nerves and demonstration of apnoea. These criteria are unique to
the UK. Other countries have their own methods of diagnosis and sometimes require
confirmatory tests. This illustrates that even the medical profession is not united on
the diagnosis of medical brain death.

¢ It is not universally agreed outside medicine whether death implies death of the
organism as a whole or death of the whole organism. Nor is it agreed that death of
the brain equates to traditional cardiorespiratory death.

* These issues are further complicated by the fact that the body dies cell by cell. Put simply;
death is a physiological process, not an event. Thus we can say that death has occurred but
pinpointing the time of death is impossible without an adequate medical definition.

* Perhaps the most useful definition of death is “the irreversible cessation of all
integrated functioning of the human organism as a whole, mental or physical.”

* Were this definition to be accepted world wide, the literature would not contain
articles describing seizures in 10% and respiratory arrest in 4% of organ donors! Nor
would anaesthesia be advocated for donors during organ retrieval.

* Ideally, the diagnosis of death should be separated form the issue of organ donation.

* Clarification is also needed on who may give consent for donation, how consent should
be given, and who has the greatest success in obtaining agreement for donation.

* Another ethical issue that has yet to be debated is the right of donors to specify who
may and may not receive the organs.

* A cultural problem is the relative reluctance of some groups to donate when many
of their number need organs and are either denied them or have greater rejection
rates because of genetic differences between them and the donor pool.

Further Reading

* Jones DA. hitp:/jwww.linacre.org/death.html (accessed April 2002).

* Nygaard CE, Townsend RN, Diamond DL. Organ donor management and organ
outcome: a 6-year review from a Level I trauma center. J Trauma 1990; 30:728-32.

* Internet searches using the terms brain death and organ donation will provide a
vast array of information on cultural and religious view across the world and details
of donation rates and transplantation outcome.

How Do We Cope with the Trauma Deaths?
Psychological Reactions and Coping Strategies
Birgit Schober, MD
Consultant in Anesthesia and I ive Care, Rogal

Hospital, Stavanger, Norway

{ Central and University

Learning objective: 70 describe the variety of psychological reactions in trauma
care providers and describe coping mechanisms that can be used to manage these reactions
in a professional way.

Most trauma deaths occur immediately in the prehospital period and during the first
hours after admission to the hospital. A considerable number of immediate survivors die
because of complications to the primary injuries after a period in the ICU. We as trauma care
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physicians are involved in all types of death. We are confronted with various challenging
situations, which affect emotions, psychological reactions, and behavior.

Death and coping with it is a neglected subject in our society and especially in our action-
focused profession. This lecture aims to point out circumstances with trauma death, which can
lead to acute and chronic stress reactions in helping personnel, followed by a brief summary of
these reactions and possible coping strategies. Than we’ll try to find an answer to the question
"How do we cope with trauma death?* and finally promote some visions for the future.
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— Session 2C —
Hospital Topics

Is the Emergency Department the Weak Link in the Trauma Chain of Survival?
ABCDE = Airway, Breathing, CT Scan, Death, Eternity?
Peter Driscoll
Salford, UK
[abstract not available]

What the Clinician Needs to Know About Ultrasound and
CT Scan Diagnostics in the Severely Traumatised Patient
Abe Fingerbut
Paris, France
[abstract not available]

Echocardiography for Rapid Assessment of the Trauma Patient:
‘What Does It Offer?
Jobn Moloney, MB, BS, FANZCA
The Alfred Hospital, Melbourne, Australia

Learning objectives: 1) 7o review the situations in which echocardiography
contributes to diagnostic decision making in the evaluation of trauma patients and 2) to
compare various echocardiographic approaches.

Echocardiography can play a major role in the diagnosis of injuries in patients with
major thoracic trauma. These include the following:

* Hypovolaemia

¢ Tamponade

* Myocardial damage

¢ Valvular pathology

¢ Aortic injuries

¢ Valve injuries

It can also be used in the initial and ongoing assessment of volume resuscitation,
inotropic requirements, and cardiac function.

Transthoracic echocardiography is less invasive, but provides poorer quality images because
of lower ultrasound wavelength frequency and air in the chest wall or pleural spaces.
Transoesophageal echocardiography provides higher quality images because of higher frequency
and proximity to the heart and aorta, without intervening air-containing tissues/spaces.

Emergency physicians and trauma surgeons are increasingly using ultrasound for the
diagnosis of intraabdominal pathology. It is even more important that this technology is
extended to the care of patients with thoracic injuries also.

The Role of the Smaller Community Hospital: Just Initial Stabilisation and
Further Referral? (Pro-Con Debate)
Mace Ramsay, FFICANZCA, FANZCA
Director of Intensive Care, Dunedin Hospital, New Zealand

Learning objectives: 1) 7o understand the capabilities of community hospitals in
the stabilization and treatment of trauma patients and 2) to describe emerging telemedicine
linkages between community bospitals and tertiary care centers.

Southern New Zealand has 320,000 people in an area the size of Norway south of Bergen.
The area has one tertiary hospital, two smaller community hospitals (SCHs), and four rural
hospitals. Interhospital transport is by road or ICU retrieval using a BK117. There are good
personal communication links and teleradiology. The SCHs perform stabilizing surgery and
transfer those who need complex, specialized, or prolonged care to the tertiary hospital. This
system preserves the ability to manage patients when the SCHs are cut off from the tertiary
hospital and works because staff at both SCH and the tertiary hospital communicate with
each other and decide what is best for the patient.

For this debate, the smaller community hospital (SCH) is a hospital that has 24-hour
orthopaedics and general surgery services; limited ICU capacity (can ventilate, but does not
offer dialysis or full resident or specialist cover); and does not offer neurosurgery, cardiovascular
surgery, spinal surgery, or specialised burn care.

I will describe the system we have in southern New Zealand. The 350-bed tertiary
university hospital is at Dunedin. There are SCHs at Invercargill (100 beds) and Timaru (120
beds), 2.5 hours travel time by ambulance or 45 min by BK117. Both SCHs have orthopaedics,

general/vascular surgery, otorhinology, ophthalmology, ob/gyn, general medicine, and CT scan,
and we have teleradiology links with them.

In addition there are four rural hospitals, which offer ATLS( trauma stabilisation plus
blood transfusion. They have laboratory and x-ray facilities. From the Dunedin the hospitals at
Oamaru, Balclutha are 1 hour by road and 15 to 20 minutes by BK117; Alexandra is 2.5 hours
by road and 45 min by BK117; Queenstown is 3.5 hours by road and 55 min by BK117. None
of these hospitals has surgery or CT. There are teleradiology but not yet working telemedicine
links with them. We tried Internet-based systems, but they were too unstable in our hands. We
do use video conferencing for case discussions. Now that we have ISDN lines we are re-
experimenting with real-time telemedicine for emergencies.

Rogers et al' described the use of telemedicine trauma specialists to support rural
hospitals, and Celi et al* described remote ICUs controlled by central ICU. For those interested
in telemedicine, good start points are bitp://web.utk.edu/~twelsh/teleweb/telemed.htm and
the American Telemedicine Association http://www.atmeda.org./.

Our system functions as a network. Trauma cases are usually taken to the nearest facility
that can stabilize them. There is a direct line to the tertiary ICU, where there is always a
registrar/trainee specialist on duty and there is always a specialist on call for the ICU, who is
also aeromedically trained.

If the base hospital can cope, they manage the case, e.g., fractured femur, ruptured
spleen, haemothorax. If they want help/advice, they call the tertiary hospital. They can discuss
the case with the relevant specialty registrar or consultant-ICU, cardiothoracic, neurosurgery,
etc. Information is shared, including teleradiology of CT scans or x-ray films. They decide if
the patient’s condition can be managed locally and, if it can, the SCH staff carry on and seek
further advice as needed. If cannot, when is it optimal for transfer?

At SCH, we keep patients with

* Stabilised trauma with GCS >11 and clear CT head

but WITHOUT

* Major lung contusions requiring FIO, >0.6 PEEP >7.5
* Thoracic vascular trauma )

* Major liver haematoma

* Mobile pelvic fractures

* Need for renal replacement therapy

Patients we transfer to the tertiary hospital:

* Head injury for ICP monitoring/possible neurosurgery (GCS <12)

* Thoracic vascular trauma

¢ Abdominal/hepatic injury that may require major transfusion or complex
hepatic repair

* Cases predictable to need >2 days ventilation or renal support

* And anything else the SCH staff is uncomfortable managing or think would
be managed better at a tertiary hospital. The tertiary ICU operates on a
“You Call, We Haul” system.

In turn, the tertiary hospital transfers after stabilisation:
* Spinal injury with cord injury

* Burns >20% or involving hands, face, etc.

* Complex paediatric trauma

Why does it work? Communication and trust.

Tertiary hospitals must delete the Ivory Tower attitude from their staff. If somebody
wants advice, they have acknowledged they need help — give it. You have to get your staff to
be supportive, not condescending or even arrogant.

Why do we do it this way? We can’t always fly because of freezing/icing conditions for
40% of nights in winter, storms, or cloud meets ground. Sometimes even the roads are cut by
floods or landslides. Our approach preserves skills in the base hospital for initial resuscitation/
stabilisation and preserves SCH confidence when transfer is not possible. It also keeps patients
in their own communities. The bigger the hospital, the bigger the problems. Bringing all the
patients to one place actually removes the teaching and training from those in first contact
with the patients who are often capable of dealing with many of them.

The role of the smaller community hospital in trauma is more than just stabilise and
refer. It’s stabilise, consult, and do what’s best for the patient.
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The Role of the Smaller Community Hospital:
Just Initial Stabilization and Further Referral? (Pro-Con Debate)
Ari Leppdiniemi, MD
Department of Surgery, Meilabti Hospital, University of Helsinki, Finland

Learning objective: 70 explore the extent and level of centralization in managing
critically injured patients, especially those presenting with hemorrbagic shock.

Background and Setup. The modern management of critically injured trauma patients
requires considerable surgical, anesthesiological, critical care, radiological, and laboratory
resources, including rapid availability of blood products. How far these are available in a small
community hospital, as well as the distance to a major trauma center, dictate the type of
emergency medical and surgical aid provided in the small community hospital level to achieve
optimal results relevant to the trauma care system in general.

Hemorrhagic Shock. The most common sources of traumatic blood loss include
internal truncal injuries (thoracic and abdominal vascular systems, and parenchymatous organs,
especially the liver), external bleeding (cervical and extremity vascular injuries, nasopharynx,
scalp lacerations), and pelvic and long-bone fractures. The severity of shock reflects the amount
of blood loss varying from less than 750 ml (class I) to more than 2000 ml (>40% of blood
volume, class IV shock).

Options

1. Transfer the patient immediately to the trauma center (with limited fluid resuscitation

during transport).

2. Stabilize the patient with fluid resuscitation and transfer to the trauma center.

3. Damage control surgery in the community hospital and transfer to the trauma center.

4. Definitive treatment (surgery, ICU) in the community hospital.

Solutions. The first priority in any model is to establish airway and breathing. External
bleeding should be controlled with suturing (scalp lacerations), external pressure with pressure
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dressings, and insertion of Foley catheters (nasopharynx, neck). Contained bleeding from
closed fractures requires fracture stabilization with splinting and restoring circulating volume
with fluids and blood. Patients with uncontrolled hemorrhage from internal torso injuries
and/or unstable pelvic fractures require urgent surgery and/or interventional radiology with
angioembolization. If the community hospital is far away from the trauma center and well
equipped with expertise and resources for damage control surgery, it is an option to control
the bleeding surgically with abdominal packing, for example, and transfer the patient
immediately post-surgery to the trauma center. In most scenarios, however, the best option is
to transfer the patient without further delay to the trauma center. Conventional fluid
resuscitation to normotension before transport is not beneficial.

The Evidence. In animal models with uncontrolled hemorrhagic shock created with
vascular injuries, aggressive fluid resuscitation increases bleeding and mortality. The amount
of blood loss is associated with both the speed of fluid administration and the urgency with
which the fluid resuscitation is initiated.! In a clinical study in hypotensive patients with
penetrating torso injuries, patients with delayed fluid resuscitation until surgical control of
the bleeding had a survival advantage of 70% versus 62% (P=0.04).? However, if the transport
time is long or the patient presents with severe hemorrhagic shock (SBP <70 mmHg), patients
with no fluid resuscitation may succumb before reaching the trauma center. Experimental
evidence supports the concept of limited or controlled fluid resuscitation, which consists
small-volume fluid resuscitation aiming at subnormal but sufficient tissue perfusion (SBP 40—
80 mmHg).* This concept produces the best balance between aggravating the blood loss by
aggressive fluid resuscitation and suffering the consequences of insufficient tissue perfusion
of critical organs, and is associated with lower mortality than the two other concepts.

Conclusions. Hypotensive trauma patients arriving to a small community hospital
require establishment of airway and breathing followed by control of external bleeding and
stabilization of circulation if the blood loss has been controlled or is contained. Patients with
uncontrolled hemorrhagic shock caused by unstable pelvic fractures or internal organ injuries
in the chest or abdomen should be transferred as soon as possible to the nearest trauma
center with surgical, critical care, radiological, and laboratory resources for the management
of complex trauma problems. Patients with severe hypotension (SBP <70 mmHg) or prolonged
transport time could benefit from controlled fluid resuscitation aiming at securing critical
tissue perfusion without aggravating blood loss.
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Video and Photo Documentation-Useful or
Just Another Invasion of the Doctor-Patient Relationship?
Per Ortenwall, MD, PhD
Medical Director, Trauma Services, Department of Surgery, Sablgrenska University
Hospital, Géteborg, Sweden

Learning objective: 70 understand the proper role of photo documentation of a
trauma scene in the clinical evaluation process.

Photo documentation from the scene of the accident does not alter the principles of
trauma care! All patients still have to be evaluated and treated according to the guidelines
given by ATLS.

Photo documentation from the scene of an accident has been proposed to improve
patient care. The rationale behind this suggestion is that a trained trauma surgeon in his mind
should be able to create a clear picture of the kinematics of the crash by taking a quick glance
on a few snapshots taken at the scene. Thus he/she will know which injuries to expect in this
particular patient and therefore be better prepared.

Photos from the scene of an accident are nothing new in trauma care. It has been used
for decades by various EMS, using Polaroid film. The technological improvement that has
created an increased interest in photo documentation is the introduction of digital technology.
This facilitates photo handling, storage, and transfer but is still based on the same assumption
regarding improvement of trauma care. It is therefore astonishing that a Medline search using
the key words photo, prebospital, and trauma results in just a few articles published on this
matter. In a U.S. study by Dickinson et al, 47% of the receiving physicians altered their rating
of the crash severity when presented with photos in addition to the verbal report given by the
paramedics. In 59% they also changed their ED management of the patient. However, neither
length of stay nor billed cost to the patient was significantly different compared with patients
for whom photos did not alter the perception.! Also, a discussion on this topic took place on
the Web site www. trauma.org in 1999. To summarize it, none of the participants could present
any evidence that scene photos improved trauma care.

Despite the lack of evidence that photo documentation really improves trauma care,
there seems to be an increasing enthusiasm for introducing this concept in different EMS—at
least in different parts of Sweden.

There are also some concerns regarding photos of the accident site: Who should take
the pictures? Which pictures are needed? What is the quality of the images? Who should have
access to those images (legal issue)? And, finally, can the trauma surgeon correctly interpret
these images?
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What is the Impact of Anaesthesia on Process of Care and Outcome in Trauma?
Lars Eriksson
Stockbholm, Sweden
[abstract not available]
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The Trauma Chain of Survival in
Special Groups and Situations

Total Burn Care-More Than Just Words
Anne Berit Guttormsen, MD, PbD,' and Guro Vaagbp, MD*
'Department of Anaesthesia and Intensive Care and *Department of Plastic Surgery
and Burn Centre, Haukeland University Hospital, Bergen, Norway

Learning objective: 70 understand the need for multidisciplinary, long-term care
of burn patients, with the goal of belping them achieve comfort, physical abilities, and social
reintegration.

The title of this lecture, “Total Burn Care,” is lent from David Herndon's excellent
textbook on burn treatment.

During the past 15 years, burn care has improved considerably, and young patients
with a burn covering 80% of the total body surface frequently survive. This is mostly due to
improvements in intensive care, but early excision is also an important approach to better
survival.

Patients with large burns are branded for life. Our mutual goal is to make their scars,
both in skin and mind, as tolerable as possible.

Dedication is a keyword in the care of heavily burned patients, and engagement is
mandatory in order to succeed. The length of stay is approximately one day per percent TBSA,
indicating that with a 509% burn injury the patient stays in the burn unit for about 2 months.
Therefore he/she is observed during all stages of his/her injury, the resuscitation phase, the
struggle against infections and depression, and the early rehabilitation phase. Close follow-up
after discharge from the Burn Unit is also necessary to enhance rehabilitation.

It is obvious that burn care is teamwork. The core team comprises the plastic surgeon,
the anaesthesiologist/intensivist, the nurses, the physiotherapist, and the psychosocial experts.
However, one should not forget that patients with major burns together with their family
contribute actively to their own survival and their own improvement.

Surgeons and intensivists usually focus on immediate patient survival. However, in burn
care this approach is too narrow-sighted. What is important to the burn patient in the long
run is that he/she is integrated in society; that pain and itching are tolerable; and that fingers,
arms, legs, and mind function the way they are supposed to do. As others with interest in the
field we believe that this is best taken care of in a centralised burn unit.
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One Injury-Two Patients, Trauma in Pregnancy
Joanne Williams, MD
Martin Luther King, Jr./Charles R. Drew Medical Center, Charles R. Drew University of
Medicine & Science, Los Angeles, California, USA

Learning objective: 70 describe special considerations in the evaluation and
management of pregnant victims of blunt and penetrating trauma.

Initial assessment and stabilization of the pregnant trauma victim is no different than
that for the nonpregnant patient, except in the positioning of the injured person: a woman
whose pregnancy is more than 20 weeks gestational age should be placed in the left lateral
decubitus position. The health care professional must remember that resuscitating the mother
resuscitates the fetus!

This presentation discusses the anatomic and physiologic changes in pregnancy and
their impact on the shock syndrome. A lack of understanding of these changes may give the
health care provider a false sense of security during resuscitation.

Special considerations in penetrating and blunt trauma are discussed, emphasizing the
importance in recognizing uterine rupture and abruptio placenta. Abruptio placenta is the
most common cause of fetal/neonatal loss resulting from trauma.

A segment of the lecture focuses on the unfavorable consequences of fetomaternal
hemorrhage (FMH) in the pregnant trauma victim. FMH occurs in more than 30% of pregnant
women with significant trauma.

Preterm delivery as well as predicting outcome is also presented, with emphasis on the
importance of continuous fetal monitoring and the viability of the fetus based on gestational
age and weight in milligrams.

The obstetrician should be involved early in the resuscitation. Fetal survival depends
wholly on maternal integrity. In the management of the pregnant trauma victim, NO drug
should be withheld if needed to save the life of the mother, regardless of the known or unknown
risk to the fetus! The importance of restoring the mother’s circulating blood volume is also
emphasized. Uterine assessment and fetal heart tone evaluation are discussed. A pelvic
examination is mandatory to assess for trauma to the genital tract, dilation and effacement of
the cervix, presenting fetal part(s), station of the presenting fetal part(s), and assessment for
the presence of amniotic fluid. Necessary radiographs must be obtained; computerized
tomography has been used without fetal complication.

Factors important in predicting the chance of fetal survival in postmortem cesarean
include gestational age of the fetus, interval between maternal death and delivery, maternal
cause of death, quality of maternal resuscitation, and fetal status prior to maternal death. A
moment will be set aside to talk about cardiac arrest during pregnancy.

Tetanus prophylaxis is an integral part of resuscitation of the pregnant trauma victim.
Tetanus is readily preventable but may be devastating if unrecognized and untreated.

The Traumatised Child-How to Improve
Survival and Secure Adequate Pain Relief?
Phillipe G. Meyer
Paris, France
[abstract not available]
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Near-Drowning, Hypothermia, and Avalanches-An Update
Peter Mair, MD
Department of Anaesthesia and Intensive Care Medicine, University Hospital
Innsbruck, Innsbruck, Austria

Learning objectives: 70 discuss the advantages and limitations of noninvasive active
external rewarming in the treatment of patients with severe accidental hypothermia and to
understand the pathophysiological background of the Avalung, a new avalanche rescue device.

One of the cornerstones in the management of patients with severe accidental
hypothermia is a safe strategy of rewarming. Passive rewarming (based on metabolic heat
production), noninvasive active external rewarming (rewarming through the skin applying an
external heat source), or invasive active internal rewarming (using warm fluid body cavity
lavage or direct blood rewarming techniques) may be used.

Although prospective, randomized, clinical data are almost completely missing, many
clinicians as well as some published guidelines' have rather clear recommendations how the
selective use of the various methods of rewarming available should look. Guidelines typically
recommend the use of invasive internal rewarming techniques in patients with a body core
temperature below 30°C and prefer the restrictive use of active external rewarming techniques
when body core temperature falls below 34°C, or even 30°C.! The method of rewarming is often
selected on the basis of body core temperature' and concomitant parameters such as
haemodynamics, the level of consciousness, the duration of cooling, and coexisting trauma or
diseases are not considered. Such an approach has been questioned repeatedly and duration of
cooling as well as haemodynamics? have been reported as important parameters for the selection
of an appropriate rewarming technique. Reports in literature** consistently demonstrate a large
difference between the rewarming rates theoretically possible with invasive methods of active
internal rewarming and those found in clinical practice (theoretical rewarming rates: 6°C/h to
8°C/h, in clinical practice 2°C/h to 2.5°C/h). Several more recent publications, reporting the use
of noninvasive active external rewarming with convective rewarming, have further questioned
the need for an invasive rewarming technique in patients with severe accidental hypothermia
and a core temperature <30°C.>® So, in summary, some work has been published during the
recent years suggesting that a noninvasive rewarming strategy may be an efficient and safe
therapeutic approach also in patients with a core temperature <30°C.

During the last years we have gained new insights into survival probability in avalanche
accidents and have learned that not hypothermia or trauma, but asphyxia (about 80% of all
victims) is the major and leading cause of death. Consequently, a rescue strategy to support or
enable breathing below the snow masses is a reasonable approach—breathing that is obviously
possible for some time, as demonstrated by the high short-term survival rates in avalanche
victims with an air pocket.” The density of snow in avalanche debris is in general less than
400g/L, which means that more than 50% of the avalanche debris consists of air.

A device that should enable breathing and thus prolonged survival has become
commercially available (AvaLung device). The device consists of a mouthpiece connected to
an artificial 500-ml air pocket and 2 one-way valves that separate inspired and exspired air and
direct exhaled carbon dioxide containing air to the back of the body, away from the air pocket.
The device has been tested in field experiments and maintained oxygenation with only mild
hyperkapnia.” The device allowed prolonged burial under snow for a mean of 1 hour, whereas
control group burials without the device were tolerated for a mean of 10 minutes only.” Despite
the promising initial experience with the device in these experiments, there are some problems
that might limit the usefulness of the device in real-life avalanche accidents.
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Geriatric Trauma: What Do We Really Know?
Lewis J. Kaplan, MD, FACS
Department of Surgery, Section of Trauma, Critical Care, and Emergency General
Surgery, Yale University School of Medicine, New Haven, Connecticut, USA

Learning objectives: 1) 70 understand the size of the elderly population and its
potential influx into trauma populations, 2) to review the impact of pre-existing conditions
on the care of geriatric trauma patients, and 3) to identify changes in the delivery of trauma
care that will improve the management of elderly patients.

Trauma in the elderly is one of the rising challenges facing medical professionals as our
population ages. It has been estimated that, given the current rate of growth, the over 65-
year-old portion of the U.S. population will increase from 13% to 22% by 2030.! Furthermore,
the resource utilization by the geriatric population of acute care and intensive care resources
is growing faster than any other segment of the population.? With that in mind, a reappraisal
of what we know about geriatric trauma is in order.

Defining the age range for geriatric needs to be grounded in physiology and survivorship
and supported by large database conclusions. Data from evaluating the LD 50 for presentation
base deficit, as well as the multi-center study by the American College of Surgeons, suggest a
physiologic difference and an outcome difference in favor of those younger than 55 years of
age.’! This age determination has important implications for resource allocation, including
post-ED disposition, invasive monitoring, and diagnostic imaging.

The impact of pre-existing conditions (PECs) on survivorship is nearly always adverse,
especially in light of the known alterations in physiology that accompany aging of all organ
systems.” PECs demonstrated to reduce survivorship include age >55, prior MI, malignancy,
steroid use, COPD, liver failure, chronic renal failure, prolonged hypotension, acute respiratory
failure/bradycardia/GCS <8/pressor requirement on ED presentation.” Invasive monitoring
has been infrequently well studied, but seems to enhance survival by identifying previously
masked hypovolemia (i.e., occult lactic acidosis) and impaired cardiac performance.*!° The
impact on previous antibiotic use and pre-existing infection, especially with atypical community-
acquired pathogens, as a risk factor for nosocomial infection (i.e., altered flora from prior anti-

microbial dosing) has been investigated and found to be directly related.! The relationship of
this process to induction of extended-spectrum beta-lactamase producing organisms in the
elderly needs further clarification. Medical errors may be more common in the elderly since,
as a patient population, they are more likely to be prescribed multiple medications than younger
counterparts; drug—drug interactions are more likely to occur during urgent or emergent
care. Moreover, the length of time required for therapy in the ICU or hospital increases the
likelihood of medical error occurrence as a function of time of exposure to that environment.
Preventable critical care medicine complications are significantly related to mortality.!*1*

Future diagnostic modalities include enhanced 3-D ultrasound, functional MRI, portable
CT scanning, as well as the development of instruments capable of assessing regional organ-
specific perfusion akin to xenon-CT determination of cerebral blood flow. Routine use of
protective devices specifically engineered for the elderly to decrease the incidence of injury
complexes like hip fractures may achieve substantial reductions in mortality and morbidity.
Enhanced discovery and reporting of geriatric abuse and neglect may reduce the incidence of
unrecognized and untreated injury in this rapidly growing segment of our population.'*
Furthermore, emergency medicine based geriatric trauma education and research is sorely
lacking in academic centers." Unfortunately, all of these interventions compete for the health
care dollar that is already stretched quite thin.
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Ease of Tracheal Intubation Using Fiberoptic Laryngoscopy (WuScope)
in Patients Receiving Cricoid Pressure
C.E. Smith, D. Boyer
Department of Anesthesiology, MetroHealth Medical Center, Case Western Reserve
University, Cleveland, Obio, USA

Purpose. Cricoid pressure is commonly used during rapid sequence induction and
intubation to minimize the risk of aspiration. The objective of the study was to evaluate the
ease of fiberoptic WuScope intubation in anesthetized adults receiving cricoid pressure.

Methods. The intubation difficulty scale (IDS) was used to measure tracheal intubation
difficulties in 33 patients undergoing elective surgery with general anesthesia. Each patient
had their trachea intubated under two conditions: with and without cricoid pressure. The
order of conditions was determined randomly.

Main Results. Results are summarized in Table 1. An IDS value of 0 (ideal intubation,
that is one performed by the first operator on the first attempt, using the first technique with full
visualization of the glottis and no vocal cord compression) occurred in 30 of 33 patients (91%)
without cricoid pressure and in 22 of 33 patients (67%) with cricoid pressure (P<0.05). Cricoid
pressure compressed the vocal cords in 9 patients (27%) and impeded tracheal tube placement
in 5 (15%). In 3 patients (9%), pressure had to be released in order to successfully intubate.

Conclusions. If cricoid pressure prevents fiberoptic laryngoscopic intubation with
the WuScope, pressure should be released briefly under direct vision to allow for intubation.

Table 1: Median time to tracheal intubation
using fiberoptic laryngoscopy and reasons for intubation difficulty scale score (IDS) > 1

Cricoid Pressure Control
Time to intubation (seconds) 29* 20
25th-75th 22-40 14-32
Range 11-72 9-250
Reasons for ID > 1
Vocal cord compression 9 (27%) 0
Large tongue 1.(3%) 1(3%)
External laryngeal pressure 0 1(3%)
Grade 2 view 2 (6%) 0
Grade 3 view 1.(3%) 0
Separation of Wu extender
and handle 0 1.(3%)
Change technique
(release cricoid pressure) 3 (9%) 0

Data are median and range or number of patients (%). There could be more than one
reason for intubation difficulty. *P<0.05 between conditions.
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Blunt and Penetrating Injuries Caused by Rubber Bullets
During the Israeli-Arab Conflict in October 2000
Abmad Mabajna, MD, Moshe Michaelson , MD, Nabil Aboud, MD,
Ibrabim Harbaji, MD, Afo Agbaria, MD, Zvi Lankouvsky, MD, Doron Fisher, MD,
and Michael M. Krausz, MD

Background. Low-velocity rubber bullets were used by the Israeli Police to control
riots of Israeli Arabs during early October 2000. The unique feature of this missile to induce
blunt as well as penetrating injuries was investigated.

Purpose. To evaluate the factors that determine whether a blunt or penetrating injury
is inflicted by rubber bullets.

Methods. The medical records of 595 casualties admitted to a frontline clinic, two
regional hospitals, and a level I trauma center were analyzed. Subjects included in the study
were 151 males and 1 female, ranging in age from 11 to 59 years, in whom 201 proven injuries
by rubber bullets were detected.

Findings. The 201 rubber bullet injuries in 152 patients were distributed randomly all
over the body surface. The injuries were mostly located in the limbs (73 patients), but injuries
to the head, neck, and face (61 patients), chest (39 patients), back (16 patients), and abdomen
(12 patients) were also frequently noted. Twenty casualties suffered more than one bullet
injury, and in one casualty 13 bullet injuries were noted. Blunt injuries were documented in
61% of the patients, while 39% sustained penetrating injuries. The severity of injury was
dependent on the ballistic features of the bullet, firing range, and anatomic site of impact.
Most patients with mild injuries (n=83) were treated as outpatients and released after first aid
treatment, while moderately and severely injured patients were admitted to the hospital. Three
of the 152 casualties succumbed as a result of the injury: two following a penetrating ocular
injury into the brain and one as a result of postoperative aspiration following a knee bullet
injury.

Interpretation. Rubber bullets have been shown to cause numerous fatal and life-
threatening injuries in spite of the efforts of police to avoid serious injury. They should not be
considered a safe method of crowd control.

Setting Up a Radio-Medical Advice Service
R. Nag and M.A. Howell
Queen Alexandra Hospital, Portsmouth, United Kingdom

Introduction. Our Radio-Medical Advice (RMA) Service provides medical advice to ill
and/or injured people on board ships or at remote places.

Background. The Emergency Department in Queen Alexandra Hospital (QAH) is one
of only two units in the United Kingdom that provide a Radio-Medical Advice Service to ships.
Prior to 2000, this service was provided on a ‘grace and favour’ basis by two venues: Aberdeen
Royal Infirmary (ARI) in the North and Plymouth/Haslar in the South. In 2000, the Maritime
and Coastguard Agency (MCA), in an attempt to standardise the RMA service throughout the
country, awarded 3-year contracts to the Emergency Departments at QAH in the South and
ARI in the North, to provide this service.

Setting Up the Service. The RMA Service was set up as a completely new service in
the Emergency Department at QAH, in close collaboration with the MCA, colleagues at ARI,
and the local Maritime Rescue Centre. We established a designated RMA Room with a dedicated
telephone line, contact information for all the coastguard rescue centres, phonetic symbols,
and other relevant maritime information. We drew up a common Data Collection Form for
both hospitals. Calls are always received by or discussed with the duty senior doctor to ensure
quality control. We have also set up databases at both the centres for the purpose of record-
keeping and subsequent audit and teaching/awareness programmes for all the doctors in the
department, juniors and seniors.

Results. The service dealt with a large number of advice calls over its first 15 months,
increasing from approximately two calls per week at its inception to three times this figure.
Advice has been sought from vessels all over the world, with ships in remoter locations tending
to use Portsmouth rather than Aberdeen. The full spectrum of medical conditions has been
encountered, from sprained ankles in the North Sea to diabetic coma in the Southern Ocean.

Thiopentone Inhibits the Activation of the Nuclear Factor of Activated T-Cells
Soren E. Pischke, Matjaz Humar, Torsten Loop, Heike L. Pabl, Benedikt H.]. Pannen
Albert-Ludwigs University Freiburg, Department of Anestbesiology, Freiburg, Germany

Introduction. Thiopentone is frequently used for the treatment of raised intracranial
pressure and is associated with an increased rate of nosocomial infections.! The molecular
mechanism remains to be identified.

Table. Results (Student-Newman-Keuls Test, medians with 25/75% confidence intervals;
*P< 0.05 vs. PMA/I alone)

Control THIO 1 mM THIO 5mM THIO 10 mM
Calcineurin Activity Assay free Phosphat [pg/ml|
84.5 784 2.9% 2.9%
(69-100) (61595.3) (1.94.0) (1.345)
PMA/I - + + + +
I'HIO - - 100 200 300
NFAT-DNA-Binding Activity [%]
6h 0% 100 87 68 24
76-108)  (3675) (2448)
24 h 0* 100 63%* 23% 3%
(51-83) (1337) (1-8)
“NFAT-Reporter Gene Activity [%]
2% 100 14% 11* 5%
23) (14-28) (9-12) (56)
Cytokines [ng/ml]
IL-2 0% 182 5.1% 1.4% 0*
12.9253)  (1.8119)  0.33.2)
INK v 205 9.1% 4.0% ).5%
19.322.1)  (7.7123)  3.163)  0.30.7)

Materials and Methods. The effect of thiopentone (THIO; 100-300 (g/ml) on the
activity of calcineurin, the enzyme that is crucial for activation of the nuclear factor of activated
T-cells (NFAT?), was studied iz vitro using recombinant human calcineurin®? (calcineurin activity
assay). The effects on the activation by dephosphorylation of NFAT (western blots), on the
DNA-binding activity (electrophoretic mobility shift assays), on the NFAT-driven reporter gene
activity (transient transfection assays), and on the expression of NFAT target genes (enzyme
linked immunosorbent assays) were studied in primary human T-lymphocytes iz vitro. NFAT
activation was induced by phorbol-myristate-acetate (PMA) and ionomycin (I).

Results. In western blotting stimulation with I alone led to a dephosphorylation, evident
as a downward shift of the respective band. In contrast, THIO treated human T-lymphocytes
(5.75 h) that were subsequently stimulated with I did not show such a complete shift.

Discussion. THIO is an inhibitor of NFAT in human T-cells, which could be due to the
negative effect of this agent on the activity of calcineurin. These results may provide a molecular
mechanism for its immunosuppresssing effects.
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A New Neonatal Retrieval System
L.C. Grant-Thomson, A.K. Douglas, J.D. Hilton
University of Southern Queensland, Toowoomba, Australia

Background. In Australia, each state has developed its own unique system for neonatal
retrievals. This situation has created significant problems for retrieval personnel in that these
systems are physically large, heavy, difficult to manoeuvre, and energy inefficient and are not
interstate compatible.

Methods. A survey completed by all Directors of Neonatology, Nursing Staff, Ambulance
Officers and Retrievalists in all Australian states and overseas revealed the problems existing
with equipment used to effect neonatal retrievals. Following analysis of the data, a prototype
Neonatal Retrieval System was designed, constructed and trialled in the clinical environment,
which included hospitals, road ambulances, helicopters and the Royal Flying Doctor Service.

Results. The new neonatal system comprises a very light-weight, heated capsule
interfaced to an equipment sled containing monitoring and resuscitation facilities, perfusion
pumps and electric suction together with oxygen and power management systems. The whole
ensemble, weighing only 84 kg, is supported by a variable height, electrically powered
undercarriage. The system has performed numerous retrievals and has been well received by
the personnel involved in the trials.

Conclusions. The new neonatal retrieval system is a low-power, light-weight system
that is ergonomically designed to load into ambulances with zero lifting, thus minimising the
risk of back injury. This system provides a chance for standardisation, thereby enhancing the
effectiveness of our national and international neonatal retrievals.

The Effect of MnSOD Gene Administration into Inflammatory Rat Lungs
N Ueno, M Obya, S Marukawa,T Inoue, K Hosobara
Department of Emergency, Hyogo College of Medicine, Nishinomiya City, Hyogo
Prefecture, Japan

It was considered that peroxynitrite (PN,ONOO-) caused tissue injury, which was induced
by nitric oxide (NO) and superoxide produced from neutrophil and/or macrophage
inflammatory region. In mitochondria, mangenase superoxide dismutase (MnSOD) protectively
neutralizes superoxide by generating H,0,. Previously it was reported that administration of
MnSOD plasmid was effective on a radiation-induced injury model.

In this experiment, we studied the therapeutic effect of MnSOD plasmid on
lipopolysaccharide (LPS)-induced lung inflammation, using SD rat as the recipient. Rats were
divided into four experimental groups (all groups n=3). The first group was given MnSOD
plasmid (400 pg) and LPS (10 mg/kg) through a tracheal gill. The administration was repeated
after 24 hours. The animals were sacrificed after another 24 hours. The second group received
vehicle plasmid and LPS by the same method and then sacrificed. The third group was given
saline and sacrificed 24 hours after as control. The fourth group received LPS and sacrificed
after 24 hours. We expected that the administration of MnSOD plasmid could neutralize
superoxide, reduce neurotyrosin (NT), which indicated the PN, and suppress tissue injury.
However, the results were that, in the group that received MnSOD plasmid, the NT level was
elevated and lung injury became significantly worse compared with the control group and the
group prescribed vehicle plasmid. The survival rate did not improve. Otherwise, MnSOD and
myeloperoxidase (MPO) activity of the former group was elevated significantly compared with
that of other groups.

Key words: lung inflammatory model, MnSOD, gene therapy.
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Suboptimal Prehospital Care in Frederiksborg County, Denmark,
Assessed by Interdisciplinary Audit
Borre Jacobsen, RV
Intensive Care Unit, Hillerod Hospital, Denmark

Background. Three different settings of prehospital care have been applied within
the past 5 years, comprising ambulances with different equipment and different paramedic
qualification and authority level. As part of a Medical Technology Assessment (MTA), an
interdisciplinary audit was applied to evaluate the quality of prehospital care with focus on
the structural aspects of each prehospital care setting and the care provided by the paramedics.

Method. From April 1999 to April 2000, 14986 patients were included prospectively in
a database of prehospital care. In each case, an extensive prehospital record was compiled by
paramedics and emergency staff. From this database 186 cases were selected by randomisation
to evaluation by interdisciplinary audit. Inclusion criteria were patients reported as 1) having
symptoms of heart disease, asthma, anaphylactic reaction, poisoning, or hypoglycaemia or
suffering from a trauma and 2) patients with significant morbidity defined as a minimum of 24
hours hospital admission or patients who died after arrival to the hospital. An audit panel
assessed the quality of provided prehospital care as satisfactory or suboptimal using implicit
criteria.

Results. The response time of the ambulances was satisfactory in 90% of the cases.
Handling of rescue calls was suboptimal in 90% of the cases, as important information seemed
to be lost between the patient, the police as receiver of the rescue call, and the ambulance on
turn-out. Independent of prehospital care setting, the paramedics’ ability to make tentative
diagnoses based on their own observations was suboptimal in 55% of the cases. Likewise, the
care provided by the paramedics was assessed as suboptimal in 44% of the cases.

Discussion. The interdisciplinary audit is a powerful tool when assessing the quality
of prehospital care. The audit showed that response time is not a true indicator of quality of
prehospital care. Our findings indicate that a potential for improving the communication
between patient, police, and paramedic is present in the current organisation of prehospital
care in Frederiksborg County. Furthermore, specific focus on clinical decision making in the
education and training of Danish paramedics should be implemented.

The Public Feel More Safe When Informed About Prehospital Care,
Independent of Definite Knowledge About Effectiveness:
Examined by Phone Interview in Denmark
Borre Jacobsen, RV
Intensive Care Unit, Hillerod Hospital, Denmark

Background. Three different settings of prehospital care have been applied within
the past 5 years, comprising ambulances with different equipment and different paramedic
qualification and authority level. The consequence for the patients, the financial circumstances,
how the organisation is structured, and the public opinion after introduction of these
ambulance services is to be examined.
A Health Technology Assessment (HTA) has been started with the purpose of evaluating
the different kinds of ambulance services. This presentation refers to a part of the HTA, the
public’s opinion and knowledge about the different kinds of ambulance services in the county.
Method. Phone interview with 900 citizens from August to September 2001 in
Frederiksborg County and another county as control. The citizens were asked about expectations,
experiences, and opinion about the ambulance response time, the education level of the
paramedics, and expectations for survival dependent on the type of ambulance service.
Results.
¢ The expected ambulance response time is close to the actual response time.
¢ lLarge confidence in the paramedics and their treatment of the patients both before
and after the citizens got information about the real qualifications for the paramedics.

¢ According to public opinion, chances for survival will improve if a special educated
paramedic arrives, and opinions don’t change given the fact that chances for survival
aren’t better.

Conclusions. Actual and concrete knowledge about response time, effect of survival,
or the qualifications of the paramedic did NOT influence people’s feeling of being safe.
Knowledge about the existence of a prehospital initiative increases by itself the feeling of
safety. Providing more information about prehospital care is a method to increase the public’s
feeling of being safe.

Experiences from Rescue Helicopter Organisation in Rural Northern Sweden
B.S. Romlin,* A.Rydenhag,’ ].Olson®
Department of Pediatric Anaestbesia and Intensive Care, The Queen Silvia Childrens
Hospital, Goteborg, Sweden," and Department of Anaestbesiology and Intensive Care,
Gidllivare Hospital, Sweden?

The northern part of Sweden, called “Norrbottens lin,” is a region covering one fourth
of the total area of the country, with a population of 260,000. However, during summertime
there are many more people because of the tourism. To supply this vast area with medical
service, we use a Sikorsky S 76 helicopter, allowing transport of one to two patients and crew
members (two pilots, an anaesthesiologist, and a nurse).

During the past 5 years, a two-fold increase in demand has occurred, foremost in
secondary transport missions, which means transportation of intensive care patients between
community and university hospitals. Primary missions also have increased, particularly during
spring and summer. They consist mostly of surgical and orthopaedic trauma patients. Children
account for 10% of the total amount of patients.

The nature, weather conditions, and distance gives us several challenges, for example,
performing intensive care during transportation and the ability to treat hypothermia. For this
purpose, the helicopter is specially equipped with intensive care utilities such as a transportation
bed, connection for two kinds of ventilators, three infusion pumps, a haemodynamic monitor,
and routine laboratory facilities. It is also equipped with a defibrillator, allowing external pacing
and modalities for a CPAP system. For temperature control we use “bearhugger,” a device
based on warm air flow, which is connected to a special box warming system.

Adequate Cerebral Tissue Oxygen Tension (PbrO,) During CPR in a Brain-Injured
Patient Suffering Sudden Cardiac Arrest
R. Imberti, E Riccardi, M. Pagani, A. Casazza, G. Bellinzona, M. Langer
2 Department of Anestbesiology&Critical Care Medicine, IRCCS Policlinico S. Matteo,
Pavia, Italy

Prevention of cerebral damage by maintenance of adequate oxygenation is among the
goals of CPR. Cerebral tissue oxygen tension (PbrO,) changes during CPR have never been
documented in either animals or in humans. We report on a patient affected by traumatic
brain injury, who suffered cardiac arrest while staying in our ICU, in whom PbrO, was monitored
as a part of a multimodal monitoring process.

A 17-year-old man with severe traumatic brain injury was admitted unconscious to our
ICU. MABP, ICP, CPB, ETCO,, PaO,, and PbrO, were monitored continuously. ICP was monitored
by an intraparenchymal ﬁ)beroyitic catheter (Camino) and PbrO, by a Clark-type electrode
(Licox, Germany) inserted in an uninjured area of the brain. A second Licox electrode was
inserted into an artery for continuous monitoring of PaO,. All parameters were recorded by a
monitor and transmitted to a personal computer; data were recorded at 15-second intervals.
It is generally accepted that PbrO, values above 8-10 mmHg indicate adequate cerebral
oxygenation. )

On the ninth day, the patient had a sudden cardiac arrest with asystole. CPR was instituted
immediately and FiO, switched to 1.0. Epinephrine, calcium chloride, and sodium bicarbonate
were administered promptly. At the onset of cardiac arrest, CPP dropped to zero and PbrO,
decreased from 18 to zero mmHg in 2 minutes. Two minutes after the institution of CPR,
PbrO, gradually increased above 8 mmHg, with a maximum of 28 mmHg, indicating that CPR
afforded adequate cerebral oxygenation. At the restoration of spontaneous circulation, which
occurred after 13 minutes, MABP peaked at 170 mmHg and ICE, which during CPR remained
stable at 25-30 mm Hg, increased to 60 mmHg. As a result, CPP was 110 mmHg. The restoration
of CPP was associated with a sharp increase of both PaO, and PbrO, (maximum 440 and 185
mmHg, respectively). Then all parameters returned gradually toward baseline. After this event,
the neurologic status of the patient was unchanged.

This case report shows that immediate institution of CPR and 100% oxygen ventilation
affords adequate cerebral oxygenation. It also suggests that PbrO, monitoring by the Licox
system can be suitable to evaluate cerebral oxygenation during experimental CPR.

Key words: CPR, cerebral tissue oxygen tension.

Handlebar Hernia: Case Report and Review of the Literature
Kurt G.F Van der Speeten, MD, Tom Van der Vurst, MD, Ziekenbuis Oost-Limburg
Department of Abdominal Surgery, Genk, Belgium

Introduction. Handlebar-hernia is rare traumatic hernia, often with major or even
lethal complications.

Materials and Methods. A 43-year-old male was involved in a car accident, during
which his right iliac fossa sustained a direct hit by the gear-poke of the car. A traumatic hernia
resulted and was complicated by faecal peritonitis due to auto-amputation of the appendix
and eventration of the right colon.

Results. A complete recovery followed aggressive operative treatment involving right
hemicolectomy, abdominal wall reconstruction, closed loop irrigation of the abdomen, and
ICU treatment.

Discussion. Handlebar-hernia is a rare traumatic hernia in high-velocity direct trauma
and involves disruption of the abdominal wall muscles. Traumatic abdominal hernias are
thought to be caused by shear stress, direct contact, and acute elevation of intra-abdominal
pressure. The shear stress is transferred to the muscle, fascia, and peritoneum. The skin is
more elastic and remains intact. CT scan provides the most accurate means of diagnosis. Most
of the cases in literature are located below the umbilicus due to the weaker musculature,
since the posterior rectus sheath is present only above the arcuate line. If seen in polytrauma
patients with a high Injury Severity Score, high mortality and major morbidity are common
due to associated lesions and intra-abdominal complications of the handlebar hernia. The key
to successful treatment of these trauma patients is a high index of suspicion and aggressive
operative treatment, including early removal of all necrotic and ischemic tissue, reconstruction
of the abdominal wall, and second-look surgery. Late diagnosis results in nearly 100% mortality.

Time Periods in Treatment of Traumas in the
Emergency Medical Service in Belgrade
Slavoljub Zivanovic, Itov Nikolaj
Municipal Institute for Emergency Medical Care, Belgrade, FRYU

Introduction. Time is an important indicator of the work quality in prehospital
treatment of traumatized patients. The aim of this study was to examine whether the speed of
our performance was a good or a weak link in the treatment of traumatized patients.

Material and Methods. We analysed 169 trauma treatments, out of 1,563 treatments
of one team in 2001 and 2002. One hundred fourteen were injured in public places.

Results. The most frequent diagnosis was head trauma, found in 90 cases. One hundred
forty traumatized patients were transported to hospitals, of whom 53 received therapy.

The calls were waiting in the dispatch centre 4.01 minutes (range, 0—47). Averages are
reported throughout (with ranges in parentheses). The team needed 2.3 minutes (0-10) to
start out with the ambulance, which means that the team started out for the call on average
6.3 minutes after the call was received. The drive to the patient took 7.6 minutes (0-23),
which means that from receiving the call, the team arrived at the patient after 13.9 minutes
(0-57). Time spent on scene was 10.9 minutes (0-38). Transportation from the scene to the
hospital took 12.2 minutes (3-38). For transported patients, the duration of treatment (from
call received until reaching the hospital) was 35.7 minutes (16-83).

Discussion. Delay in answering calls in the dispatch centre occurred because there
were often more calls than medical teams. The team needed time to get to the car from the
place where it received the call_"the medical base.” The average transportation time for getting
to the trauma place was acceptable in our opinion. The time from alarm to delivery of the
patient to a hospital averaged 36 minutes.

Conclusion. The wait in answering calls in the dispatch centre and a delay in the
team’s turnout are the weakest links in our trauma care.

Key words: EMS, Belgrade, trauma.
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Vehicle Deformity Index as a Predictor of Injury Severity
Mz S. Hepburn, Dr. D. Pedley, Mr. ]. Ferguson
AGE Department, Aberdeen Royal Infirmary, Aberdeen, United Kingdom

Introduction. Road traffic accidents (RTAs) account for some of the most severely
injured patients presenting to Accident and Emergency departments in the UK. Greater
knowledge of accident scene characteristics has been shown to be useful in the initial
management and triage of injured patients. The quality and communication of this information
remains poor, to the frustration of both prehospital personnel and medical staff. A retrospective
analysis of serious and fatally injured RTA victims demonstrated a close correlation between a
collision assessment system, routinely used in police investigation, and severity of injury. This
study concerns the prospective use of this system at the roadside, exploring its ability to
predict injury severity, and its potential as a prehospital triage tool.

Materials and Methods. A collision assessment system based on the direction and
distribution of impact as well as the vehicle deformity gives rise to the vehicle deformity index
(VDI). This index was adapted for immediate use at the roadside and applied to all RTAs
attended by Grampian Police Force over the 6-month study period. Information relating to
the injured was drawn from hospital case notes, postmortem reports, and the STAG database.
The Injury Severity Score (ISS) and the pattern and distribution of injuries were recorded for
each vehicle occupant.

Results. 153 casualties from 138 RTAs were recorded over the study period. Complete
records were available for 78 patients. Of these, 10 were uninjured, 62 required hospital
treatment, and 6 died as a result of their injuries. VDI predicted injury severity grouping in
85% of cases. VDI greater than 4 correlated with serious injury (P<0.005). Collision assessment
correctly predicted injury to specific body region in between 67% (chest injury) and 96%
(head injury) of cases.

Discussion. This study demonstrates that a simple crash scene assessment tool may
be applied successfully at the roadside. Data routinely collected by police in attendance are
utilized, leaving paramedics free for clinical duties. This tool may be useful in prehospital
triage in establishing criteria for mobilizing both hospital-based and prehospital trauma teams.

Key words: vehicle, deformity, trauma.

Immediate Rapid Sequence Intubation:
Is There a Role for Intervention Pre-Hospital?
Dr. D. Pedley, S.Thakore, M. Jobnston
AGE Department, Ninewells Hospital, Dundee, Scotland

Introduction. Early definitive airway care is the cornerstone of management in both
trauma and critically ill medical patients. Improvements in paramedic training have made
endotracheal intubation a common prehospital procedure. There remains, however, a group
of patients with airway compromise who cannot be intubated without anesthetic drugs. These
patients represent a logistical problem both prehospital and in the Accident and Emergency
department. There are few published data regarding the numbers and characteristics of this
important patient group.

Materials and Methods. Information was derived from a prospective multi-center
observational study involving 7 teaching hospitals in Scotland. Data relating to a 2-year period
for a single department were analysed. Patients requiring rapid-sequence intubation for airway
compromise on arrival in Accident and Emergency were identified. Records were then cross-
referenced with prehospital data and hospital notes.

Results. Of the 94 patients intubated during the study period, 48 required rapid-
sequence intubation for airway compromise. This took place a median 19 minutes from arrival
in A&E. 31 patients had suffered trauma. 17 patients had medical problems resulting in airway
compromise. In the majority of cases, airway compromise existed at the prehospital locus.
The median time on scene was 19 minutes, with median journey time of 21 minutes,
representing a median distance of 10 miles from the receiving hospital. During the study
period, some 440 patients presenting to the 7 hospitals fell into this category.

Discussion. Advanced airway care involving rapid-sequence intubation requires a high
level of skill and experience in order to be performed safely. Identification of the population
of patients requiring this level of care is essential for planning and resource allocation. Diverse
solutions exist, ranging from hospital “flying squads” to helicopter-based emergency medical
teams. Addressing this problem, both locally and nationally, could lead to significant
improvements in the care of the critically ill.

Key words: emergency, airway, prehospital.

Intensive Care Audit of Patients Receiving Hypertonic Saline/Dextran
M. Forrest! and V. Bills*
Intensive Care Unit, Warrington District Hospital, UK," and University Hospital,
Aintree, UK?

Introduction. Hypertonic colloid solutions offer a novel method of small-volume
resuscitation and the treatment of trauma-induced hypotension. We audited the use of 7.5%
hypertonic saline and 6% dextran-70 in the intensive care units of two UK hospitals.

Materials and Methods. Retrospective audit of patients receiving Rescueflow® (7.5%
hypertonic saline and 6% dextran-70) in the intensive care units of University Hospital, Aintree
and North Cheshire Hospitals Trust. Haemodynamic parameters were measured at baseline
(start of administration) then at 5, 10, 20, 30, 60, and 240 minutes. Adverse events were
monitored throughout the patients’ stay in the unit.

Results. Data were available from 32 patients: 22 had low blood pressure (BP), 7 had
raised intracranial pressure (ICP). Between 50 and 500 ml of Rescueflow® were administered
as a single infusion (250 ml in 17 cases, 100 ml in 5 cases, and 50 ml in 5 cases). Smaller
volumes were generally given for raised ICP (5/7 received 50-100 ml), 15/22 patients with low
BP received 250 ml. In the low BP group, mean BP rose from 90/49 to 130/71 mmHg after 4
hours and MAP rose from 61 to 98 mmHg. The onset of action was rapid, with a significant
increase in BP observed at 5 minutes (mean BP 101/55 mmHg, P<0.003). In the raised ICP
group, mean ICP fell from 28 to 15 mmHg after 30 minutes (P=0.009). Mean cerebral perfusion
pressure (CPP) rose from 62 to 82 mmHg over the same period (P=0.02). Improvement was
seen at 5 minutes (mean ICP 17, CPP 72 mmHg). Even under the close scrutiny of intensive
care, the administration of Rescueflow was not associated with any adverse effects. In particular,
the transient hypernatraemia was not associated with any long-term effects.

Discussion. Rescueflow® appears to be a safe and effective treatment for intensive
care patients with raised ICP or low BR

Key words: small-volume resuscitation; hypertonic fluids; dextran.
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CME QUESTIONS

1. The Trauma Audit and Research Network is working to correct universal data collection shortcomings by
a. training data collectors in hospitals c. developing a generic data-collection design for Internet use
b. enhancing internal data validation and d. all of the above
quality assurance processes

2. During the patient safety session, it was reported that what percent of patients admitted to hospital will sustain iatrogenic injury?

a. <1% b. 5 c. 10% d. 20%
3. The Research Institute of the Vienna Red Cross studied the use of by paramedics to relieve patients’ pain.
a. Acupressure b. Hypnosis c. Acupuncture d. Aromatherapy

4.  Epidural analgesia most consistently reduces stress response after
a. upper abdominal surgery b. thoracic surgery c. lower abdominal surgery d. hypovolemia

5.  Although hemodynamic instability is a contraindication to any neuraxial block, epidural analgesia with an opioid alone can
used as a temporary measure.
a. true b. false

6.  Video analysis of chest tube insertion revealed which of the following as major sources of contamination?
a. failure to adequately prepare the skin c. failure to apply universal precautions
b. use of small peri-incision drapes d. all of the above

7. During the session on trauma deaths, it was noted that the number of solid organs received from each donor remains constant
among countries surveyed. What is that number?

a. 1 b. 2 c 3 d. 5

8. Transesophageal echocardiography provides higher quality images than transthoracic echocardiography because of
a. lower wave frequency c. avoidance of air-containing tissue/organs
b. proximity to the heart and aorta d. band c

9. Length of hospital stay for a burned patient can be estimated in terms of percent total body surface area (TBSA) burned. The ratio
is which of the following?
a. 0.5 day/percent TBSA burned c. 2 days/percent TBSA burned
b. 1 day/percent TBSA burned d. 3 days/percent TBSA burned

10. The only difference between treating a pregnant trauma patient and a nonpregnant trauma patient is
a. the type of drug administered to save the mother’s life c. the positioning of the patient
b. the rate at which resuscitation fluids can be infused d. all of the above

11. The most common cause of fetal/neonatal loss resulting from trauma is
a. hemorrhage b. hypokalemia c. abruptio placenta d. asphyxia

Questions continue on page 51
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12. The most common cause of death of people trapped by avalanche is
a. hypothermia b. trauma c. asphyxia d. blood loss

13. When treating geriatric patients, invasive monitoring seems to enhance survival by identifying masked hypovolemia (occult lactic acidosis)
and impaired cardiac performance.
a. true b. false

14. Brief release of cricoid pressure under direct visualization may be necessary to allow intubation with a WuScope.
a. true b. false

15. A study of injuries caused by low-velocity rubber bullets documented no fatalities, supporting the safe use of this type of missile as a
means of crowd control.
a. true b. false

16. In regard to burn pain, hospital guidelines for analgesic management should
a. be safe and effective over a broad range of ages c. have a limited formulary to maximize staff familiarity
b. be explicit in dosing recommendations. d. all of the above

17. Which of the following complications are related to first aid/bystander care?
a. problems caused by use of the Heimlich maneuver for relief of foreign body airway obstruction
b. increased hemorrhage after tourniquet placement
c. exacerbated spinal cord injuries caused by first aid procedures
d. all of the above

18. Laparoscopy is a reliable modality for detection of extrahepatic bile tract injury.
a. true b. false

19. The quality of pulse oximetry readings is improved by active warming of the patient and the oximeter during prehospital transport.
a. true b. false

20. In patients with blunt renal arterial injury, endovascular stents may preserve renal function and prevent renovascular hypertension.
a. true b. false
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