Cardiac Arrest

Diagnosis and management

CdJ van der Merwe

Summary

The recognition of cardiac arrest and
determination of the mechanism and
etiology involved are of paramount
importance for resuscitators to
instigate the correct management
programme immediately. Detailed step
by step protocols for managing
ventricular fibrillation and asvstole are

described, including the initial i g P gl g
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Cardiac Arrest

Irrespective of etiology, the approach
to cardisc arrest always  involves
simultaneous evaluation and manage-
ment. CPR should he introduced
immediately after cardiac arrest has
been clinically diagnosed and this is
followed by the determination of the
exact mechanism and etiological
factors involved and prompt dealing
with such factors. It is important to
determine whether adequate cerebral
circulation was maintained within the
crtical period of four minutes, or
whether a longer delay oceurred which
willd mean that there B no
justification for a continuation of the
resuscitation attempt.

The decision whether to resuscitate or
miok, arnd whether to end a resuscita-
tion attempt, is truly a matter of life
and death. One ean thus understand
that resuscitators are unwilling to
accept the irreversibility of a situation.
Knowledge of the exact time-span is
also usually unreliable and for this
reason it is good policy to attempt a
complete resuscitation before a final
decision is made to terminate resusci-
tation or not,

EVALUATION

1. Becogmition of cardioe armest
{Table 1)

Cardiac arrest is recognised on the

hasis of :

sudden loss of consciousmess;

absence of central pulses
(femoral or carotid arteries);
SOMEtimes cyanosis
confirmation with a cardiac
monitor,

TABLE |
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2 Determination of the mechanism of
cardiae arrest
The mechanism of cardiae arrest is
determined by means of a cardiac
momnitor or electro-cardiogram which
distinguishes between :
ventricular fibrllation (fine or
coarse types), and
asyatole.
This distinction is essential because it
will influence further action radically.

A, Determination and treatment of the
etinlogicnl conditton responsthile for
the cardiae arrest [ Table I

Evaluation mav not interfere with the
active resuscitation attempt, however,
The most freguent causes are
classified as precardiac, cardiac amnd

peripheral causes. Initial action is also
influenced by the status of the hlood
volume, viz normovolasmia, hypo
volaemia or relative hypovolaemia.

MANAGEMENT OF A NORMO-
VOAEMIC PATIENT WITH
CARDIAC ARREST:

CPR must be introduced immediately
and it is essential to obtain help. A
resiacitation attempt requires at least
two, and preferably three, informed
persons. The following is dome

L. Deliver precordial blow and initiate
cardisc massage

2. Ventilation: Oxygen administra-
tion with mask and Ambuhag brings
about adeguate ventilation, Intuba-
fion should only be attempted after
satisfactory mask ventilation has been
achieved to prevent a delay in
ventilation while the patient is being
infubated.

3. Connect the patient to a monitor,
(Infusion placing is a second priodty
— as 18 intubation) Now distinguish
the mechanism of the cardiac arrest
by means of the monitor:

(o)l Ventrictdar fibrilflotion will dizplay
fine or coarse hizarre complexes (Fig
la and 1h).

(b Asvstode will display a straight line.
One should alwavs start by defibrills-
ting anv form of cardiac arrest. The
reason for this step is that fine
ventricular fibrillation may sometimes
appear as a straight line and therefore

PRECARDIAC CAUSES
(Volume and respiratory disturbances)
Hypovolpemia
Hypoxin
— upper airway obstruction
inhalation of vomitus
drug overdose
deep anaesthesia
drevwning
— serious lung disease
— nhalation of toxic gas
Hypercapni
Electmlyvte disturhamees
(especially potassium)
Acid-hwse disturhances
Tension preumathorax
Pulrmonary thrombo-embolism
Fat embeoliam
Hypothermia

the etbology.

TABLE I1

CARIMAC CAUSES
[ Dyirect effect)
lschaemic heart disease
structural cardiac abnormalities
Electromechanical dissociation
Pericardial tamponade
Electric shock, hypothermia and vagus
inhikition
Excessive catecholamine

fright — iatrogenic
Sppticaemia
Hypothermia

COMMON CAUSES OF CARDIAC ARREST

PERIFHERAL CALSES
[Widespread vasodilatation)
Extreme loss of hlood

{drd phase shockl
Anaphylaxis

Dirug overdose

severe hypothenmia
mepticaemen

[eep peneral anaesthesia
High spinal block

High epidural block

Mote that many factors (e, g drug overdose) overlap etiologieal categornes. A further important observation is that the etiology must
also be classified under (1) normeasvolaemic &g schaemie heart disease (2) bvpovalaemie eg boss of blood (30 relatively hypovolaemic
eg conditions that result in vasodilation. The priority of intravenous fluid administration at resuscitation & determined by
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Cardiac Arrest

assume the appearance of asystole.

VENTRICULAR FIBRILLATION
(VF)

In the event of ventricular fibrillation
iMonitor: bizarme complexes) the
following steps are indicated Table

Elﬁeﬁhrillatinn — starting  with
150JDC,  Partridge® suggests an
initial delivery of 200 JDC. The
electrodes must be pleced comrectly
(Figure 2). A high dose causes

unnecessary structural trauma®.
However, the dose can subsequently
he increased az required.

® Continved cardise massage and
ventilation are essential

® Administer lignocaine 100 mg IV as
a holus (1 mg'Kg®.

® Defibrillate with 200 JDC if sinus
rhythm has not been obtained after
the frst 150J0C and if necessary
repeat with 300-400 JDC. CPR must
be continued during the periods
hetween DT shocks.

® Lignocaine infusion must be
introduced at 4 mg/min’. Preparation
of the solution : 5 mg Lipnocaime in
2(d} ml 5% dextrose sahation (or (,9%
aodium chloride solution). Adminis-
tration at &0 microdrops per minote
supplies about 4 mg per minute (or 2
ml per minute). When an ondinary
administration set is used, where 15
drops are equivalent to 1 ml, the
administration is adapted to 30 drops
per minute. If hyperimitability of the
moyocardiom  still ocours (ventricular
tachycardia or extrasystoles) the

wave fallowed by VF,

Fig 1k Coarse vestricular fibrillation (VF) following 8 period of
tachycardin (VT

wenkricular

Fig & Fecing of skecirsies o
deliwiluriss

TABLE [0

VENTRICULAR FIRRILLATION

® Lardias massage
w Defibhrillate (00=0500

@ Lipaesdisne 100 IV

| Sinius ehvthm |l -

# Lignocaine infusion deg fmin.

¥With hrpotemmions MHiomlilp aya=
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s [ohutaming imfusion
I-10egfkpfmin 1V

[ Comtinuad Finrillacion |
& Contlnued miss e

& MaltOy 100meol IV
# Delf:brillote 204000

& Blood pasfelectrolyte decer-

Simus chythm I

Bexiztant fibrillation h

pimabion. NaBD0y adminiseras

C1om
* 30T magneslum sulphate 2ml IV

Wi th hwpotensics £ ¥lemllg sys-

ll.-aurlnr I'ihri.'l'l.l:inﬂlll".np I'ihr'.ll.'|ri--n|

telic {Lardiogemic shock)
& Dogweine infusion
5-10Eiskglala 1V

s andiar Taeprotacens]l infeion

0, 05=0 '!'.i_l'k_:_,".-r'.' n IV

" :li.-lH\'J:lJ

- Empirical 100mmol IV

[ - HIZI:I-!_ e |

& # Potassium chlorida
157 — §=10ml I¥

@ Defibrillace 3007
Lf mecessary Chan

L] 1

& Adrenalin
0,5 IV

- According to Blood gas
andlyans

wm horta balloon pusp

|
—4-{ Simus rhythm

L
Srill Tesiscant | +

@ BRatilive Baxi |.1|:-:\-?
Smpikg IV
= after 0ming.
repeat 10ngfig
® Defibrillace 004

|
| Sinus rhwihm | [Seill wesiscane
J = Jdules direct corent
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ligncaine dosage ks supplemented by
intermittent bolus administrations of
50 mgm IV unti the arrhythmia is
under control or until 4 maximom of
200-300 mg has been administered.

@ [f sinus rhythm has been ohtained,
but hypotension  still exists, do
butamine HCI (Dobutrex)* is
indicated (1-10 microgram/kg/min).
Preparation : 500 mgm Dobutarnine
in 200 m# 0.9 saline solution (not in
alkaline solution). Titration at 5 to 30

B2

ricrodrops per minute s recommen-
ded.

® A determination of the blood pas
status and electrolyte status s
necessary after sinus rhythm has been
ohtained to determine the exact dose
of sodium bhicarbonate and potassium
needed. The dosage of sodium
hicarbonate is determined by the
following formula: Base deficiency x
Mass in kg x 0,3 = mmof MaHCO:*.
Half of the dose is administered and a
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Cardiac Arrest

IF ONLY | COULD GET
A GOOD NIGHT'S SLEEP

IF ONLY | COULD GET
A GOOD NIGHT S SLEEP

blood gaz analysis is repeated to
determine further requirements,
Bicarbonate has an alkalising and an
camotic effect. The lstter displaces
fluid from the interstitial compart-
ment to the vascular compartment.
Owerloading of the ecirculation by
activity is dan-
gerous to the normovolaemic patient
and the maximum dose for an adult
ghould not exceed 200 mmod, Sodium
bicarbonate does not  penetrate
rapidly intracellularly and can cause
cardiac arrest as a result of flud
overloading due to osmotic activity. It

inereased osmotic

L |_|r|[.;|_~:5.'i|||11 values have been
obtained or in cases of refractory
ventricular fbrillation 5-10 mé of a
156% potassium chloride solution (10-
200 mmodf) must be administered by
means of a central catheter or in an
infusion solution (severe irritant).
Hypokalsemia can be the reason for
failed resuscitation

The approach to cardiac
arrest always involves
simultaneous evaluation
and management
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® Adminster 2 mé of 5Hl%
magnesium sulphate solution IV as
this reduces ventricular irritabilicy

® A resistant ventricular fibnllation
may he the resalt of :

acidosis

hypokalaemia

hypoxaemia
These conditions must first be
rectified by administering 100 mmo#
sodium bicarbonate and 5 mé of a
15% potassum chlonde solution IV
empirically with constant ventilation,

® A resistant  fine  ventricular
fibrillation must be “made coarse™® by
the administration of adrenalim (0,5
mig, as defibrillation iz more effective
when the wventnicular fbrillation is
coaras® by
adrenalin 0,5 mg as defibnllation is
more effective when the ventricular
fibnllation iz coarse.

@ If refractory ventricular fibnllation
contimues and does not react to the
abovementioned DO shocks  the
admimstration of bretilium tosilate™
should be considered at a dosage of &
mg'ky which may be repeated if
necessary after 15-20 minutes with a
dose of 10 mg'kg. The agent increases

20

The approach to cardiac
arrest always involves
simultaneous evaluation

and management

the admimstration of

the vemtricular fibrillation threshold
valle

ASYSTOLE

In the event of asystole (monitor
straight line) the following steps are
mmdicated, (Tahle IV) :

® Cardisc massage, ventilation and
defibrillation with 400 JDC must be
mtroduced mmmediately, Defibnlla
tion 15 essential as the Obnllation is
sometimes very fine and appears as a
straight line on the momtor. In these
cases defibrillation may be successful
[f a defibrillator i3 available,
immediate CPR and defibrillation are
priorities while the following measures
should be taken thereafter:

& Atropine 1 mg IV 15 administered
first to stop the vagus effect®. The
anticholinergic effect 5 dose-depen
dent and the agent must be
administered rapidly. The endo
trachael route may be effective.

IVLIE 1985
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Cardiac Arrest

TABLE IV
ASYETOLE

Yonitor shows steaight line
- Cardiac maszsage

- Pefibeillace SHL

1
.r sinue rthyths

Hopimen according to Takle 111

—!—"'_F.-._._._'-a‘ =

Atropioe lmg IV
- Adremalin el @y IV

= Ha HOO, | ¥ipmel 1V

Srill
A LAsycols

I
1

Ventriculas fibrillatlom |

Defibrlllate alllhy

Lipnecain 100mg IV
=T

Ho feactlon

i - Calcium thloride BT
o= 0ml IV

- Ha HEDy [T b

= Adrepalin 1,0 mg IV

- Potassius chleride 853

1

= ilml IV

- Dohubarmne

- Doparine

= TIsoprioteranal
]

{Befer Table TEI}

| Loarsa ‘:._":-.:ml;la'l—l
| pufibrillace GO0 |

= Mo £ B

= TDopamine

Isoproterenal

(Refer Table LIL)

J = Jimibes dinecd GErend

Fine fibrillacion |

= Adrunalinl 0 mg IV

= fCaleciom chloride 103
E=iQml I¥

® Adrepalin 0.5-1 mg IV is
administed i no complexes are
visible, The agent 5 a direct
myocardial stimulant'. If there is no
intravenous linge 1 mg of adrenalin
administered endotracheally may he
just as effective,

® Sodium bicarbonate 100 mmod [V
15 adminiztered empirically.,

@ [If ventricular fibrillation oceurs,
immediate defibrillation must be done
with 400JDC shock,

® A: soon a5 a central pulss s
palpable the blood pas and electrolyte
analysis must be determined and any

abnormality must bhe rectified
immediately as was described
previously,

@ If there is still no reaction to the
treatment a solution of 5-10 m#f of a
10%  ealemm  chlonde must he
administered intravenously'®., Ad-
ministration of this agent is an attempt

=4 FAMILY PRACTICE JULY 1885

o transform asystole into a coarse
ventricular fibrillation which can be
defibrillated ellfectively.

® In the event of hypotension the

administering of the following

motrope agents must be considered :

— Debutamine HC1 (Dobutrex)
Depamine HC1 (Introgim)

— lsoproterencl HC1 (Isuprel)

1. Dobutamine administration
(Drobutrex) 1-10 microgram/kg/min
2, Dobutamine HC1 i5 & beta
adrenergic agent with direct inotropic
action and it reduces preload and
afterload . Administration increases
cardiac output and the haemody-
namic index if left wentricle mal-
function had occurred. Preparation :
A0 mg im 200 m# saling solution
0,9%. Titrate at 5-10 microdrops per
Frimte,

3. Dopamine administration {Intro-

pin} 5-10 microgramykg'min). When

204

this dose s administered dopamine
HC1 has beta 1 and heta2 — receptor
stimulation with an mproved cardiae
output as a result of higher stroke
valume and myocardial contractility®.
I dobutamine does not have the
desired effect, dopaming iz added.
Preparation of the solution: 20mgm
dopamine n 200 mf normal zaline
solution which is Gtrated in average
adults at 10-30 microdrops/min
according to the reaction desired. It
must he realized that the effects of
this agent are dose-dependent. With a
slower infusion 0.5-2  ug'keg'min
dopaminergic  effects predominate
resulting in selective vasodilatation of
renal and mesenteric vascular beds

Always start by
defibrillating any form of

and increased renal bloodflow and
uring output. At rates above 10
jig/kg/per min alpha receptor
vasoeonstrniction  becomes  apparent
with increases in cardiae output,
arterial blood pressure and renal
blocd flow. Rates greater than 20
pg'per kg'per min result in decreased
renal hlood flow and peripheral
vagoconstriction  (alpha adrenergic
effects]. To determine the exact
dosage of dopamine to be administe
red in microdrops, the follwng
formula may be used :

Diesired pp'ke & mass (kg = microdrops’min
BT o (T)

4. Isoproterencl HC1 (Isuprel).

Side-effects of this preparation are
vasodilation and increased oxygen
consumption by the myocardium®,
Adrenalin has replaced this agent to a
large extent. The agent is indicated for
asystole and bradycardia which is
refractory to atropine” and also when
refractory cardiogenic shock oceurs,
because this betaselective sympatho-
mimetic agent has a positive ino-
tropic and chronotropic action. Pre
paration of solution: 1 mg of
isoproterene] hvdrochlonde (Isuprel)
in 500 mf 0.9% saline selution {final

A resistant, fine
must be made ‘coarse’,
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IF ONLY | COULD GET
A GOOD NIGHT 'S SLEEP

GOOD NIGHT

stremgth 1 5000000, Administration
rate is 0,53 1o 5 pg per minute (0,25 to
2,5 mf per minute of the diluted
solution)

5. Potassium chloride

Potassium chloride is administered i
it iz indicated by the laboratory
examination. Nommally 5-10 méf of a
1 5% sclution is required. The agent is
also administered if the resuscitation
attempt iz ineffective,

MANAGEMENT OF A HYPO-
VOLAEMIC PATIENT WITH
CARDIAC ARREST

The |_|||1|'-"i1|:'|:-|ugi|.;|| intervention for
a ':1'.'[:u'-1.'-!|'|11|_'|1'|'|_' |_|;,|1i|ﬂr|.r with cardiac
arrest, does not differ from the
Previous description. However, rectifi-
cation of the blood wvolume is an
absolute priority. Cardiopulmonary
resuscitation with airway provision
and external cardisc massage i
introduced. Rapid fluid replacement
must be achieved by means of two or

more wide-lumen needles placed into
peripheral vessels and at least one
central catheter should be placed.

Sometimes a3 many as four and more
peripheral infusions are required to

SA FAMILY FRACTICE JULY 1585

ensure satisfactory volume replace-
ment. Anncsion onthe Y ena basilica
or the Vena saphena (proximal]l with
placing of a polythene tube of a sterile
intravencus administration system 15
a method for administering large
amounts of Auid rapidly. A stenle
pacdiatric feeding tube may also be
used as an intravenous catheter
placed in the saphenous wvein In-
cisions can however be time-consu-
ming. A MAST suite could eliminate
the necessity of a Vena saphena

incision by improving venous filling of

the upper extremity io  enable
peripheral venous cannulation. The
placement of a central venous
cotheter with a wide lumen is the
quickest method for administering
large volumes of fluid. The standard
catheter used for central venous
aecess in most hospitals 5 a number
16 “Intra-cath™. These catheters are
suitable for central venous pressure
determination but because of the
lemgth and small diameter of these
catheters, thev have a high flow
resistance and are therefore inade
quate for rapid volume replacement
These catheters have a Oowspeed of
less than 50% of a standard No 16
needle placed in a peripheral vein!

205

'his type of central catheter should
only be used for monitoring purposes. A
apid flow can be obtained by

Rectification of the blood
mh;me iz an absolute
priority.

placing & wide-lumen catheter into the
subelavian vein, Various types of
short amd wide-lumen catheters
{=8,5FR) are available on the market
tor central placing which will ensure
rapid volume replacement. The
advantages are that this provides a
more rapid inflow and a quicker
method for percutanecus placing
without an incision. A greater Mow 1s
alse  obtained if administration
devices with short tubes are used
Fluid administration may be ex-
pedited even further by placing a
pressure bag around the plastic
container, A pressure bag provides a
greater flow than a hand pump,

heated
handly for

essential to  keep
crystalloids (37"-40°C)

[t is
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administration and to warm blood
before administration as hypothermia
has serions consequences. Hypother-
miaz causes increased oxyvgen com-
sumption, increased haemoglobin-
pxygen affinity, potassium leakage
with arrhythmias, platelet sequestra-
tion and suppression of coagulation
As bank blood has a deficiency in
coagulation factors and platelets, it is
essential to administer freshly frozen
plasma  after every fourth unit of
bank blood. Platelet concentrate
should be administered after every
fifth unit of bank bleod to control
these harmful consequences,

gerious abdominal hasmorrhage has
an extremely high mortality if it =
performed in the emergency unit. The
MAST-suit is however not a

The standard catheter
used for central venous
access is inadequate for
rapid volume
replacement.

Heating of blood reduces the viscosity
which also brings about a more rapid
flow, The most important aspect is
rapid administration of large volumes
of heated Ringer lactate and blood
while CPR is continued without
intermption

The use of a pneumatic pressure suit
[ MAST-suit} = recommended as an
gl to mirsvencus flud  adminds
tration. The suit probably displaces
TH0 to 1200 m# of blood from the
periphery to the central blood vessels
and it also increases the peripheral
registance, External pressure also

The MAST-suit proba
displaces 750-1200ml
blood from the periphery.

changes wall pressure of the injured
blood veszels resulting in narrowing of
the gap in the injured vessel which
assists hasmestasis

The MAST also controls intra-
ghdominal haemeorrhage to a large
extent and may be a substitute for a
lzparotomy and clamping of the aorta
i the emergency unit. Clamping
ghould preferably take place in the
operating room. Laparctomy  for

24 FAMILY PRACTICE JULY 1865

precordial  blow
substitute for massive volume

replacement!

External heart massage in patients
with chest injuries is often ineffective
and even impossible as in the case of
an unstable thorax amd cardiac
tamponade. In such cases emergency
thoracotomy  and  internal  cardiac
massage are the only solutions and
should be done in the emergency umnit,

All haemorrhage must be controlled
te ensure successful resuscitation,
Any condition that limits the patient’s
ability to wventilate, must be

IV adrenaline is a
priority in the event of
cardiac arrest due to
anaphylaxis.

terminated. To achieve this, emer-
rency thoracotomy is often the only
solution

MANAGEMENT OF A PATIENT
WITH RELATIVE HYP{-
VOLAEMIA AND CARDIAC
ARBREST (vaso-dilatation)
Anaphvlaxis is an example of this type
of cardiac arrest, The phamacologi-
cal and electrical intervention are the
same a5 for normovolaemic cardiac
arrest in  addition to wvolume
replacement to overcome the relative
hypovolaemic effects of vasodilata-
tion, Further action is aimed at dealing
with the cardiac arrest (VF or
asystolel amd stabilization of the
cardicvascular and respiratory status
as was described. Administration of
IV adrenaline is a prionty in the event
of cardiac arrest due to anaphylaxis,

206
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