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50er Jahre: Erste Evidenz
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6

In the field of resuscitation, with the help and
inspiration of Asmund Laerdal and Bjorn Lind [3],
Safar, Winchell and Berkebile in 1964 [4] studied the
acquisition of basic life support skills on a manikin
developed by Laerdal*/Resusci Anne. This potentially
opened the door for citizen CPR which had been
advocated by Claude Beck in Ohio. Sadly the American
Heart Association refused to endorse citizen CPR
training at that time. It was not until the early 1970s
that that organisation responded positively and then
with a rather detailed and rigid training programme that
could only be reached by relatively few people. Only
recently has it been realised that the simplicity in
training such as advocated by Safar using a basic
manikin and flip chart yields the best results [5!/7].

On the international stage however, things were
moving on. The World Federation of Societies of
Anaesthesiology through its CPR committee commis-
sioned Safar to write a CPR instructor manual in 1968
which blossomed into a booklet in 1982, both published
by Laerdal in Stavanger. It became a landmark com-
prehensive text book on Cardiopulmonary Cerebral
Resuscitation coauthored by Nicholas Bircher in 1988

[8]. I had the honour to be Chairman of the committee
at that time (Figs. 2 and 3).

Despite the enormous clinical and teaching activity
time was found for basic scientific research. By his own
admission Safar had a naı̈ve attitude towards funding of
‘get it started and later look for the money to finish it’ [9]
that somehow worked. Blood flow studies during CPR
were difficult in the early days [10,11] as Safar sought to
enhance the meagre output produced by standard chest
compressions. Gradually his research moved increas-
ingly towards investigating the potential reversibility of
the dying process whether this was caused by asphyxia,
primary cardiac arrest, exsanguination or pulmonary
failure. At this stage he became involved with Negovsky
of Moscow and reproduced and confirmed some of his
experimental work on exsanguination cardiac arrest
[12,13]. He was almost unique in cooperating with
scientists behind the ‘Iron Curtain’ at this time.

Safar’s early foray into cerebral resuscitation on
‘brains too good to die’ involved Bjorn Lind, on
sabbatical from Stavanger in 1970!/1971. Together
with Jim Snyder, they were among the first to study
cerebral blood flow and metabolism after prolonged
cardiac arrest [14]. They demonstrated the transient
cerebral hyperaemia followed by protracted hypoperfu-
sion. The efforts of Safar, and many others have been

P.J.F. Baskett / Resuscitation 55 (2002) 3!/74



Das ABC der Reanimation

7

� � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � �
� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � � � � �
� � � � � � �
� � � � � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�
� � � � � � � � �

� � � � � � � � � � � � � �

� � � � � � � � � � � � � �

� � � � � � �
�

� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � �

Safar P, Brown TC et al. JAMA 1961 



1966: Die ersten Reanimationsguidelines

8

Cardiopulmonary Resuscitation
Statement by the Ad Hoc Committee on Cardiopulmonary Resuscitation of the

Division of Medical Sciences, National Academy of Sciences\p=m-\NationalResearch Council

In May 1966, the work of an ad hoc Committee on
Cardiopulmonary Resuscitation culminated in a Confer-
ence on Cardiopulmonary Resuscitation at the National
Academy of Sciences-National Research Council (NAS\x=req-\
NRC). This study was undertaken in response to inquiries
from the American National Red Cross and other national
and federal agencies concerned with the need for stan-
dardized techniques of performance, training, and re-
training requirements, and designation of the categories
of persons to be taught mouth-to-mouth ventilation and
external cardiac compression under present limitations
on the supply of instructors. The ad hoc committee care-
fully reviewed and discussed these matters with repre-
sentatives of over 30 national organizations attending the
conference. The full proceedings of the conference will be
published by the NAS-NRC. A summary of the recom-
mendations of the ad hoc committee follows.

In November 1958, a Conference on Artificial
Respiration was held at the National Academy

of Sciences-National Research Council, and led to
the publication in January 1959 of a "Statement on
Emergency Artificial Respiration Without Adjunct
Equipment." This statement unanimously endorsed
the mouth-to-mouth and mouth-to-nose techniques
of artificial respiration as the most practical meth¬
ods of emergency ventilation without adjunctive
equipment for an apneic person of any age. Since
then, there has been worldwide acceptance and
application of these techniques.
In July 1960, the clinical efficacy of an external

manual technique for artificial circulation was re¬
ported. Since that time, well-documented experi¬
mental and clincial studies have established that
the proper combination of artificial respiration and
external cardiac compression can sustain a victim
of sudden cardiac arrest for a reasonable period.
Early experiences revealed both the benefits and
the hazards of external cardiac compression and
the need for its precise coordination with effective
methods of artificial respiration by properly trained
persons.

In an editorial in Circulation in September 1962,'
closed-chest cardiopulmonary resuscitation was en¬
dorsed as a medical procedure. Subsequently, the
method was reclassified as an emergency procedure
in a second editorial in Circulation in May 1965.2
This was endorsed by the American Heart Associa¬
tion, the American National Red Cross, the In¬
dustrial Medical Association, and the US Public
Health Service, which strongly recommended that
the technique should be applied by "properly
trained individuals of medical, dental, nursing and
allied health professions and of rescue squads."
Since publication of the second editorial, the

American Heart Association, the Public Health
Service, and other organizations have inaugurated
intensive training programs in cardiopulmonary re¬
suscitation in response to the widespread interest
and enthusiasm of highly motivated persons at all
levels from first aid workers to professional medi¬
cal personnel. Their experiences have indicated
that clinical results vary widely and depend upon
the exact technique taught, the effectiveness of
training and periodic retraining, the personnel
taught, the selection of cases, and numerous other
factors. These considerations have guided the ad
hoc Committee on Emergency Cardiopulmonary
Resuscitation in formulating the following recom¬
mendations.

ABCD Steps
Emergency cardiopulmonary resuscitation in¬

volves the following steps:
A—Airway opened
B—Breathing restored
C—Circulation restored
D—Definitive therapy

These should always be started as quickly as
possible and always in the order shown. The recom¬
mended basic steps for performing the ABCs are
shown in the Figure. Definitive therapy involves
diagnosis, drugs, defibrillation (when indicated),
and disposition. These definitive procedures are
restricted to physicians or to members of allied
health professions and paramedical personnel under
medical direction. They are beyond the scope of

For complete list of members of the committee, see page 379.
Reprint requests to 2101 Constitution Ave NW, Washington,

DC 20418 (Dr. Sam F. Seeley).
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Heart-Lung Resuscitation
National Academy of Sciences—National Research Council
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Guidelines for advanced life support 

A Statement by the Advanced Life Support Working Party 
of the European Resuscitation Council, 1992 

Douglas Chamberlain (England) Chairman, Leo Bossaert (Belgium), Pierre Carli (France), Erik Edgren 
(Sweden), Lars Ekstrom (Sweden), Svein Hapnes (Norway), Stig Holmberg (Sweden), Rudy Koster 
(Netherlands), Karl Lindner (Germany), Vittorio Pasqualucci (Italy), Narciso Perales (Spain), Martin 

von Planta (Switzerland), Cohn Robertson (Scotland), Petter Steen (Norway) 

INTRODUCTION 

The European Resuscitation Council was established officially in 1990 as a 
multidisciplinary group of individuals from many countries and representing wide 
interests. Its primary aim was to save human life by improving standards of 
resuscitation in Europe and by coordinating the activities of European organisations 
with a legitimate interest in cardiopulmonary resuscitation. Important related sec- 
ondary objectives included the following ‘To produce guidelines and recommenda- 
tions appropriate to Europe for the practice of basic and advanced cardiopulmonary 
and cerebral resuscitation.’ 

European guidelines for basic and advanced cardiopulmonary resuscitation have 
not been published previously, because no organisation had the remit to do so. The 
European Resuscitation Council, however, receives support from the European So- 
ciety of Cardiology, the European Academy of Anaesthesiology, the European Soci- 
ety of Intensive Care Medicine, many national societies representing the same 
disciplines, national resuscitation councils and also voluntary aid societies. It is able 
to draw on a wide range of expertise from all European countries and is the ap- 
propriate body to produce guidelines for use within our continent that are based on 
scientific data derived from all parts of the world. In the recent past, most European 
countries have used guidelines developed by the American Heart Association’, but 
international cooperation in resuscitation procedures began in 1986 with the 
publication of guidelines that had been produced jointly by the Resuscitation Coun- 
cil of the United Kingdom2 and by a group representing five Nordic countries. 

This article is concerned only with Advanced Life Support and only with the im- 
mediate period of the cardiac arrest. A nucleus of 14 experts from 11 countries was 
set up to prepare a draft document based on the best available information. In- 
dividual expertise and databases were supplemented from three additional sources. 
First, the scientific papers that were used to draw up the 1986 United Kingdom 
Nordic guidelines were updated and published in 1991 3-‘o. Secondly, a new set of 

Correspondence to: European Resuscitation Council, Secretariat, c/o L. Bossaert, University of Antwerp 
UIA, Universiteitsplein 1, B-2610 Antwerp, Belgium. 

0300-9572/92/$05.00 0 1992 Elsevier Scientific Publishers Ireland Ltd. 
Printed and Published in Ireland 
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Guidelines 2020 
 

 
 

Guideline title Chapter 6: Special circumstances 
Guideline objective To provide evidence informed guidance for healthcare 

professionals on modifications to advanced life support in 
special circumstances 

Intended audience All those involved in resuscitation in special circumstances 
Setting Defined in relevant sections 
Writing group 
members 

Carsten Lott (chair), Anatolij Truhlář, Annette Alfonzo, 
Alessandro Barelli, Violeta Gonzalez-Salvado, Jochen Hinkelbein, 
Jerry Nolan, Peter Paal, Gavin D Perkins, Jas Soar, Karl Thies, 
Joyce Yeung, David Zideman 

 
Section headings Key content / considerations 
Hypoxia Pathophysiology and causes of asphyxial cardiac arrest, treatment and 

outcome 
Hypovolaemia 
Traumatic cardiac arrest 
(TCA) 

To cover all aspects of TCA (blood loss, tension pneumothorax, 
asphyxia, tamponade), priorisation of interventions, role of chest 
compressions,role of sonography, when to start and stop CPR, peri 
arrest situation  

Hypovolaemia Cross reference first aid 
Anaphylaxis  
Hypovolaemia Identification of sepsis (link with EWS) 
Sepsis Prompt treatment with antibiotics 
Hypo-/hyperkalaemia and 
other electrolyte 
disorders 

Hyper and hypokalaemia: definition and causes, clinical presentation 
and assessment, treatment – non-arrested patient, treatment - in 
cardiac arrest, Calcium and Magnesium disorders – summarised in 
table 

Hypo-/hyperthermia Accidental hypothermia: limits of survival (e.g. lowest temperature 
ever survived 4.2°C), prevention of CA, HOPE score, intermittent and 
modified CPR, rewarming, remote vs. urban setting, transport in 
difficult terrain; Avalanche burial; Hyperthermia: Epidemiology, Heat 
exhaustion, heat stroke, malignant hyperthermia 

Thrombosis 
Pulmonary embolism 

Epidemiology, causes: STEMI, others, suspicion and diagnosis:  chest 
pain, ventricular fibrillation, pre-hospital ECG: STEMI, Bundle branch 
block, Stimulated rhythm, Management: quick transportation to 
hospital after ROSC (STEMI networks) vs. ongoing CPR during 
transportation, coronary angiography, when, target temperature 
management, prevention: chest pain recognition, cardiovascular 
prevention, BLS training. 

Tamponade See TCA & needle pericardiocenthesis, thoracotomy 
Tension Pneumothorax See TCA, needle thoracocenthesis, thoracostomy, chest drain 
Toxic agents Epidemiology, prevention, decontamination, elimination, specific 

poisons 
Peri-operative CA Closed chest compressions vs open cardiac massage, eCPR   
Cardiac surgery Epidemiology, causes: Hypovolemia/ bleeding, tamponade, low 

output post-surgery syndrome, graft failure, pacing failure, 
arrhythmias, signs of deterioration vs. abrupt arrest: check rhythm, 
haemodynamic status, ventilation. Role of TOE;  Management: early 
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 94 

regions) will not provide any possibility to return rapidly to the next harbour, so autonomous 3112 

management of a cardiac arrest patient might be necessary.402  3113 

 3114 

This section is based on an evidence update on Cardiac arrest on a cruise ship produced by 3115 

recent (randomized) clinical trials or systematic reviews and focused on scoping reviews 3116 

addressing the questions: 3117 

• General recommendations for Cardiac arrest on a cruise ship (16 titles screened/8 3118 

abstracts screened/6 publications selected). 3119 

• Recommendations for Post-resuscitation care for Cardiac arrest Cardiac arrest on a 3120 

cruise ship (5 titles screened/5 abstracts screened/2 publications selected). 3121 

 3122 

[h5] Cardiac Arrest on a cruise ship 3123 

 3124 

If a cardiac arrest is recognised on a cruise ship, all medical resources should be used 3125 

immediately. A medical first-responder team should be available 24/7, all equipment 3126 

necessary for ALS should be available onboard and readily accessible. An AED should be 3127 

onboard and requested immediately, since time to defibrillation is one of the most important 3128 

factors for survival after cardiac arrest.403 Where there are insufficient numbers of crew 3129 

health care professionals, an onboard announcement should be made to call for further 3130 

medical professional help.404 Depending on the resources available telemedicine should be 3131 

used as early as possible.405  Qualified medical air transportation is an option to cover long 3132 

distances to medical facilities. 3133 

 3134 

[h3] Cardiac arrest in sport  3135 

 3136 

The incidence of sudden cardiac death (SCD) associated with sport or exercise in the 3137 

general population is 0.46 per 100,000 person-years.406 There is a wide range in the 3138 

incidence of SCD in those below 35 years of age (1.0 to 6.4 cases per 100,000 participant-3139 

years)407 depending on the study parameters and the incidence is markedly higher in those 3140 

susceptible to cardiac arrythmias during or shortly after participating in sport.408 In a recent 3141 

study involving 18.5 million person-years the incidence of SCA of sport related cardiac arrest 3142 

was 0.76 cases per 100,000 athlete years.409 The same authors reported the highest 3143 

incidence as being in runners and in soccer players for athletes in competition and for 3144 

running and gym exercise during non-competition. There have been many reports of higher 3145 

risks associated with strenuous sports such as racquet sports410 downhill skiing411 marathon 3146 

running,412 triathlon participation413 and high-intensity sports activities such as basketball.414  3147 

 3148 
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GUIDELINE Open Access

Cardiopulmonary resuscitation (CPR) during
spaceflight - a guideline for CPR in
microgravity from the German Society of
Aerospace Medicine (DGLRM) and the
European Society of Aerospace Medicine
Space Medicine Group (ESAM-SMG)
Jochen Hinkelbein1,2,3*†, Steffen Kerkhoff1,2,3†, Christoph Adler4,5, Anton Ahlbäck3,6, Stefan Braunecker3,7,
Daniel Burgard8, Fabrizio Cirillo9, Edoardo De Robertis10, Eckard Glaser1,3,11, Theresa K. Haidl12, Pete Hodkinson3,13,
Ivan Zefiro Iovino9, Stefanie Jansen14, Kolaparambil Varghese Lydia Johnson3,15, Saskia Jünger16,
Matthieu Komorowski3,17, Marion Leary18, Christina Mackaill3,19, Alexander Nagrebetsky20, Christopher Neuhaus1,3,21,
Lucas Rehnberg22, Giovanni Marco Romano23, Thais Russomano24, Jan Schmitz1,2,3, Oliver Spelten25,
Clément Starck3,26, Seamus Thierry3,27,28,29, Rochelle Velho30 and Tobias Warnecke31

Abstract

Background: With the “Artemis”-mission mankind will return to the Moon by 2024. Prolonged periods in space will
not only present physical and psychological challenges to the astronauts, but also pose risks concerning the
medical treatment capabilities of the crew. So far, no guideline exists for the treatment of severe medical
emergencies in microgravity. We, as a international group of researchers related to the field of aerospace medicine
and critical care, took on the challenge and developed a an evidence-based guideline for the arguably most severe
medical emergency – cardiac arrest.

Methods: After the creation of said international group, PICO questions regarding the topic cardiopulmonary
resuscitation in microgravity were developed to guide the systematic literature research. Afterwards a precise search
strategy was compiled which was then applied to “MEDLINE”. Four thousand one hundred sixty-five findings were
retrieved and consecutively screened by at least 2 reviewers. This led to 88 original publications that were acquired
in full-text version and then critically appraised using the GRADE methodology. Those studies formed to basis for
(Continued on next page)

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
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the

rescu
er an

d the p
atien

t to be fa
stene

d to the C
MRS. T

he

rescu
er ut

ilizes
one s

trap
aroun

d the w
aist a

nd one s
trap

acros
s the

lower
legs t

o keep
their

posit
ion at th

e sid
e of

the p
atien

t’s to
rso [37].

It wa
s one

of th
e firs

t tech
nique

s

to be in
vestig

ated
durin

g par
aboli

c flig
ht [3

0].

In the
strad

dling
posit

ion
of the

restra
ined

CPR

method
, pati

ent a
nd rescu

er ar
e again

both
attac

hed to

the CMRS. T
he differ

ence
lies in the rescu

er knee
ling

acros
s the

patie
nt’s w

aist a
nd perfo

rming c
hest

compres-

sions
on top of th

e pat
ient.

This
leads

to a sign
ifican

t re-

ducti
on in the requi

red space
and

could
repre

sent
an

advan
tage

in a spa
cecra

ft wh
ere s

pace
is lim

ited [37].

The r
evers

e bea
r hug

method
(RBH

) rep
resen

ts a m
odi-

fied
versio

n of th
e Heim

lich-m
aneu

ver with
the rescu

er

enclo
sing

the p
atien

t’s ch
est fr

om behin
d. Th

is tec
hniqu

e

lends
itself

for C
PR immediat

ely at
the s

ite of
the c

ardia
c

arres
t, as

it doe
s not

requi
re th

e pat
ient a

nd rescu
er to

be

restra
ined.

Obvi
ously

, this
techn

ique
cann

ot be
perfo

rmed

with
a pat

ient r
estrai

ned on the C
MRS [3

0].

Like
the RBH

method
, the

hand
stand

(HS)
method

does
not

requi
re the patie

nt to be restra
ined

on the

CMRS, a
lthou

gh it can
be perfo

rmed, h
owev

er, on
a re-

strain
ed patie

nt. T
he pa

tient
is pla

ced with
their

back
on

a soli
d surfa

ce of
the s

pacec
raft.

The
rescu

er th
en place

s

their
feet

on an adeq
uate

surfa
ce on the oppo

site wall,

arms stretc
hed

out abov
e the head

. With both
hand

s

place
d in the corre

ct po
sition

on the patie
nt’s s

ternu
m,

the rescu
er flexe

s and
exten

ds their
hips

and
knee

s to

gener
ate th

e forc
e for

compress
ing th

e pat
ient’s

chest
.

This
techn

ique
comes with

the advan
tage

of using

the rescu
er’s

lowe
r extre

mity muscle
s, wh

ich enab
les

highe
r exerc

ise endu
rance

. Neve
rthel

ess,
the

major

disad
vanta

ge is repre
sente

d by the depe
nden

ce on the

dista
nce betw

een the patie
nt an

d the oppo
sing

surfa
ce

as well
as the actua

l hei
ght o

f the
rescu

er. T
hose

fac-

tors
make the HS method

a very
unce

rtain
techn

ique

in an emergen
cy [37].

The
newe

st techn
ique

is the Evett
s-Rus

somano
(ER)

CPR
method

. Like
the H

S and RBH
method

s, it d
oes n

ot

requi
re a restra

ined
patie

nt an
d is su

itable
as a

first-
aid

instru
ment at the site

of the emergen
cy. T

he rescu
er

place
s the

ir lef
t leg

over
the patie

nt’s r
ight

shou
lder

and

the right
leg aroun

d the patie
nt’s torso

. By
inter

locki
ng

their
ankle

s in
the cente

r of
the patie

nt’s b
ack,

the res-

cuer
attac

hes h
imself t

o the patie
nt an

d can now
gener

-

ate force
onto

the patie
nt’s chest

witho
ut be

ing push
ed

away
[32, 3

7].

The
techn

ique’
s advan

tages
are quick

appli
catio

n, in
-

depe
nden

ce from
spati

al cir
cumstanc

es, an
d easy

acces
s

to the patie
nt’s airwa

y. Ho
weve

r, wi
thout

restra
int r

es-

cuer
and patie

nt co
uld drift

and collid
e wit

h the s
ides

of

the s
pacec

raft a
nd, th

us, p
ose a

poten
tial r

isk.

Besid
es the microg

ravity
CPR

techn
iques

mentio
ned

abov
e, other

chest
compress

ion
techn

iques
, like

the

Hinke
lbein

et al.
Scand

inavia
n Journ

al of
Traum

a, Re
suscit

ation
and Emergen

cy Me
dicine

         (
2020) 28:108 
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