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impact on the length of the health recovery period of
both the disaster workers and the affected populations.

Planning needs include better coordination among
the many agencies that must respond in extreme envi-
ronments, and the selection and utilization of specific
techniques, equipment, and medical and support staff
who are able to work in such conditions. Despite the
current use of different types of protective equipment,
there is a continuing need to enhance the physical and
psychological comfort of disaster workers, and thus
increase their effectiveness in extreme conditions.

Examples of the types of problems encountered in
extreme environments are presented, based on the
authors first-hand knowledge of the Chernobyl and
Armenian earthquake disasters, and more recently, win-
ter exercises held in Minnesota to enhance disaster
response effectiveness in harsh climatic conditions. The
Health Protection Center recently developed at the
University of Minnesota is described, including its focus
on helping individuals cope with the many problems
encountered in extreme environments. Research cur-
rently is underway on the management of astronauts in
the environmental extremes of simultaneous heat and
cold that occur in open space, in which it is highly
important to stabilize overall and local comfort. The
focus of these investigations is on the development of
informative and effective feedback techniques regarding
physiological functioning and human performance, and
tactics for health protection and safety. Planning for the
provision of medical services in such extremes, including
various emergency conditions, also is a research goal.
Key Words: disaster workers; extreme cold conditions;
extreme heat; population protection

Training of Doctors In Cardiopulmonary
Resuscitation—The Saxonia Model
C.H. Rudolph; K. Kramer; D. Olthoff
Department of Anaesthesiology and Intensive Care
Medicine, University of Leipzig, Leipzig, Germany

The success of cardiopulmonary resuscitation (CPR)
depends primarily upon the quickness and knowledge of
the first helper. Consequently, the first-aid capabilities of
the emergency witness is the principal limiting factor in
the rescue chain. This also applies to general practition-
ers as well as doctors working in hospitals and in univer-
sity clinics.

From the experiences gathered at the Department of
Anaesthesia, University of Leipzig, we show that the
doctors have a deficit in the knowledge of the basic steps
in CPR. Based on these facts, the proposal for obligato-
ry resuscitation training for doctors in all fields of spe-
cialization was accepted unanimously by the delegates of
the 3rd Saxonia Doctors' Congress in 1993.

We have provided such training at our clinic since
April 1994. Under the patronship of the Medical
Council of Saxonia (MCS), the courses are being con-
ducted at more than 15 centres. This was possible
through the purchase of skill materials (Skillmeter Anne
by Laerdal) valued at 75,000 DM, financed by the

Medical Council of Saxonia. The theoretical and practi-
cal instructions are in accordance with a standardized
curriculum, authorized by the MCS which also adheres
to the recommendation of the European Resuscitation
Council (ERC). The participants received eight hours of
training from an experienced anaesthesist. The indepen-
dent and repetitive practice on mannequins are the main
aspects of this training. If any participant possesses an
emergency kit, he/she is allowed to bring it along and
practice with it on the mannequin.

At present, 1,300 doctors in Saxonia have been
trained. In 10 of Berufsordnung der Sachsischen Lan-
desarztekammer (service regulations of Saxonia's doc-
tors), the duty for further education and practical resus-
citation training is included. The training was well-
received by the participants and confirmed the necessity
of such training along with the studies. It would be
desirable for the enhancement of general quality that all
the doctors have the obligation of the described.
Key Words: Cardiopulmonary Resuscitation (CPR);
continuing education; physicians; practice; quality

Orotracheal Intubation in Anaesthesia: Method
J.M. Fonrouge, MD;1 P. Branch, MD;1

F Lakdja, MD? Professor P. Petit, MD1

1. C.H.U. Hospital, E. Herriot, Lyon, France 2. Institut
Bergonie Bordeaux, Bordeaux, France

Video Film: 14 minutes, French or English language
This film presents the method to perform an orotracheal
intubation in anaesthesia. It includes:

1) patient examination;
2) classification of Mallampati, Cormack and

Lehane;
3) technique of this practice;
4) validation of the probe position; and
5) analysis of the different views of the glottis.

Key Words: anaesthesia; tracheal intubation; training
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Modification of the Closed Circuit Underwater
Breathing Apparatus, Lar V, Makes It Suitable
for Artificial Ventilation in Mass Casualty,
Ship Accidents
B, Neubauer;1 T.S. Mutzbauer2

1. Federal German Navy (FGN) Weapons Divers Group,
Germany 2. Department of Anesthesiology and Critical
Care Medicine, University of Ulm, Ulm, Germany

Objective: Military divers are familiar with cardiopul-
monary resuscitation (CPR) as well as with various kinds
of diving equipment. The purpose of this study was to
find out, if the closed circuit underwater, rebreathing set,
LAR V (Dragger ERG, Liibeck, Germany) could serve
as adjunct for ventilation in remote locations, for example,
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in mass-casualty, ship accidents.
Methods: 18 members of the FGN Weapons Divers
Group were included in a two-rescuer CPR mannequin
training course with an AMBU CPR trainer connected
to a volumeter. After video demonstration a modified
LAR V or an AMBU MARK III bag had to be used for
artificial mask-ventilation in a randomized, crossover
design. During 10 cycles of CPR, tidal volumes were
measured. CPR performance was analyzed using video
tape recordings. The exact two-tailed Wilcoxon
matched-pairs test was used for statistical analysis.
Results: All but one of the persons tested were able to
ventilate the mannequin using the LAR V. Median tidal
volumes were lower with LAR V vs. AMBU (725 ml vs.
800 ml;/> = 0.04). In 84 vs. 58 (ns) ventilations, a tidal
volume below 700 ml was administered. In 45 vs. 15
cases, could be attributed to difficulties providing a leak-
proof seal to the face. The median total time required for
10 cycles of CPR was significantly longer with use of the
LAR V than the AMBU (90s vs. 68.5 seconds; p =
0.004), mainly caused by the rescuer waiting for re-infla-
tion of the LAR V reservoir bag until the respiratory
cycle was started. Stomach insufflation was caused only
by AMBU (18 ventilations, 4 rescuers).
Conclusion: This modification of the LAR V makes it
suitable for CPR performed by military divers.
Integration of a T-piece and a face mask into a military
diver's survival kit could be helpful when CPR is
required and the number of casualties exceeds the num-
ber of ventilatory devices.

Key Words: mass casualty ship accidents; underwater
breathing apparatus; ventilatory device

Did Cardio-Pulmonary Resuscitation
Already Exist in Egypt 5,000 Years Ago?
Andreas Ocklitz
Anasthesiologie, St. Gertrauden Krankenhaus, Berlin,
Germany

In light of the medically relevant features of the ancient
Egyptian mouth-opening ceremony, the question of the
effectiveness of medical practices in Egypt thousands of
years ago is examined, whereby the religious and cultur-
al framework also plays a significant role. In the Land on
the Nile myth and reality clearly generated special con-
ditions that favored the systematic treatment of ques-
tions of resuscitation. Numerous examples show that
this had practical consequences in the area of everyday
medicine. In addition, rebirth and resurrection were cen-
tral elements of the cult of the dead which had exact
medical equivalents. These equivalents may demonstrate
the advanced state of resuscitation practices in Egypt at
that time.

In this context, a reconstruction of an ancient
Egyptian mouth-opening instrument is presented. In
the cult of the dead, this instrument played a role which
can be compared to the function of a modern laryngo-
scope. It appears possible that at the time of the pyra-
mids, the Egyptians already had an understanding of the
technology required to perform instrument-aided artifi-

cial respiration. Whether or not they actually possessed
a fundamental knowledge of the principles of cardiopul-
monary resuscitation remains unclear. Nevertheless, the
astonishingly functional characteristics of the recon-
structed mouth-opening instrument suggest that it was
developed for more than purely symbolic purposes.
Key Words: cult of the dead; reconstruction of the
mouth-opening instrument; resuscitation in ancient
Egypt

Eisenmenger's Biomotor—
Predecessor of ACD-CPR?
K.P. Koetter;i W.H. Maleck2

1. Juliusspital, Wurzburg, Germany 2. Klinikum, Lud-
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Introduction: Lerman mentioned in 1994 Eisenmen-
ger's Biomotor as a precursor of Active Compression-
Decompression CardioPulmonary Resuscitation (ACD-
CPR).
Methods: We checked the 1939 publication of
Eisenmenger cited by Lerman, the secondary literature
there of, and the Index Medicus for the years 1939-1949
to find further evidence.
Results: Eisenmenger published in 1903 a "Device for
Artificial Respiration" consisting of an air-tight, thora-
co-abdominal shield and a foot-operated bellows for
generation of alternating pressure and vacuum on the
abdomen. He proposed use of the device for patients in
cardiopulmonary arrest caused by drowning or intoxica-
tion. The device was patented, and in 1904, it was avail-
able commercially.

In 1911, he published a successful resuscitation after
one hour of "Vacuum and Pressure Massage of the Ab-
domen" in a case of suicide attempted by hanging.
However, diagnosis of cardiac arrest was only clinical. The
foot-operated bellows was replaced by a crank handle in
1928, and an electromotor (hence "Biomotor") in 1929.

Experiments on dogs in cardiac arrest were published
in 1929 and 1932. With the methods available at this
time, not only normal tidal volumes and blood pressure,
but also gas exchange (i.e., CO2 exhalation) and trans-
port of intravenous dye to all parts of the body were
shown. In the 1930s, several contributions by others
were published. In 1939, an eight-part series (the publi-
cation cited by Lerman) was published that described
the use of the device in several hospitals. Further papers
on the Biomotor by Eisenmenger appeared until 1942.
We could not find a publication of Eisenmenger in
1943-1949.
Conclusion: The Biomotor combined active decom-
pression as in ACD-CPR with the circumferential pres-
sure used in vest CPR and pressure on the abdomen as
in abdominal counterpulsation CPR. If a functional
Biomotor could be found, an experimental re-evaluation
is warranted.
Key Words: cardiopulmonary resuscitation; history of
medicine
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