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In October 2010, the American
Heart and Stroke Foundation
published the 2010 Advanced Car-
diac Life Support (ACLS) guide-
lines (American Heart Associa-
tion). The guidelines are updated
every 5 years, and these new
guidelines advocate for improved
patient outcomes through simpli-
fication of treatment algorithms.
The guidelines address the
unique environments where car-
diac arrests may occur, and they
stress the importance of main-
taining positive outcomes with
the addition of a comprehensive
postarrest cardiac care manage-
ment section. This article will
provide a case-based scenario rel-
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evant to the postoperative patient
experiencing a cardiac arrest situ-
ation with discussion on manage-
ment according to the key changes
of the 2010 ACLS guidelines.

CASE SCENARIO

You respond to a postoperative
patient’s oxygen saturation alarm.
This patient is a 65-year-old man,
who has just undergone a laparo-
scopic adjustable gastric band
procedure. At the bedside you
note that this patient is unrespon-
sive to verbal and touch stimuli.
What do you do next?

Discussion

The biggest change in the new
ACLS guidelines centers on the
sequence of immediate actions
when finding a patient unrespon-
sive. The current sequence is now
circulation, airway, and breathing
(C-A-B) (see Figure 1). The
C-A-B approach replaces the pre-
vious airway, breathing, circula-
tion (A-B-C). The rationale for
this major change is established
on evidenced-based findings.
First, lay people responding to an
unresponsive victim were often
found not doing any cardiopul-
monary resuscitation (CPR), as
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they reported that they did not
want to open the airway and
deliver rescue breaths (Field
et al., 2010), and if they chose not
to do mouth to mouth, they
would not have done compres-
sions either as, they felt that one
without the other was ineffective.
Second, when coming across a
victim and doing a head-tilt, chin
lift to check for obstruction (A),
assessing for breathing, giving
two breaths (B), and then doing a
pulse check for 10 s (C), this
entire process could take up to
45 s to perform. Meaning, no com-
pressions were even started dur-
ing this initial A-B-C assessment.
Valuable time was lost and
decreased the successful chance
of a positive outcome. Third, in
the new guidelines, more focus
has been placed on the impor-
tance of effective compressions in
improving outcomes. The four
key concepts of effective com-
pressions include compressing at
least 100 beats/min, at an
increased depth of 2 in., with full
check recoil, and minimal inter-
ruptions to no greater than 10 s.
By ensuring that these compres-
sion guidelines are being used,
the airway and breathing compo-
nent is passively being taken care
of. This means that if this cardiac
arrest is occurring in an area with
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Figure 1. Basic life support focuses on early identification of an unresponsive,
pulseless victim, immediate hands-only compression followed by defibrillation

for shockable rhythms.

limited personnel to assist, hands-
only CPR is the first priority. Air-
way and breathing are assessed
only when the patient has been
placed on the cardiac monitor or
automatic defibrillator (AED) and
defibrillated, if warranted.

Action

You have observed this patient to
be unresponsive. Your first prior-
ity is to call for help.

Second priority is to check for
a pulse; no more than 10 s. If you
are unsure whether there is a
pulse, do not take more than 10 s
to assess. Commence hands-only
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compressions at a rate of 100 per
min. Even if the patient has a
weak pulse and compressions are
started, injury resulting from this
rarely occurs (Field et al., 2010).
Continue doing compressions
until help arrives. With all cardiac
arrests, compressions are done in
2-min cycles with a rhythm/pulse
check at the end of each 2-min
cycle. If more than 2 min has
passed by the time help arrives,
you will need to have them
resume hands-only compressions
after a 10-s pulse check is done.
Because the effectiveness of com-
pressions deteriorates over time,
personnel should alternate doing

compressions every 2-min cycle.
While compressions are continu-
ing, the defibrillator or AED will
need to be retrieved and, if appro-
priate, the patient will need to be
defibrillated immediately. Rhythms
that need to be defibrillated are
ventricular fibrillation, pulseless
ventricular tachycardia, and tor-
sades de pointes, which is a poly-
morphic-type ventricular tachy-
cardia (Neumar et al., 2010). The
only time compressions are to
stop during this entire process is
while the process of defibrillation
is occurring.

In this particular case, the
patient was found to be in ven-
tricular fibrillation. Compres-
sions continued uninterrupted,
while the other team member
applied the multipurpose pads,
determined the patient’s rhythm,
and prepared to defibrillate. As
soon as the defibrillator had
reached its charging potential,
the “all clear” command was
loudly announced twice, com-
pressions stopped at this time,
and the patient was defibrillated
once. The order to resume hands-
only compressions was given and
another 2-min round of CPR
commenced. As help arrived, the
airway was fully assessed for any
obstruction, an oral airway was
inserted, and manual bag-mask-
valve ventilations were delivered.
Once ventilations with an oral
airway occurred, the compres-
sion rate was still 100 per min;
however, after 30 compressions
were reached, two breaths were
then delivered. This 30:2 com-
pressions/ventilation cycle was
repeated five times to reach a
time period of 2 min. A rhythm/
pulse check done at the end of
2 min showed the patient to be in
ventricular fibrillation, compres-
sions were resumed while the

defibrillator was charging, and a

second shock was delivered. Car-
diopulmonary resuscitation was
resumed for another 2-min cycle
and in this 2-min cycle, 1 mg of
epinephrine, intravenous push
was given. At the end of this
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The 2010 Adult Cardiac Arrest Circular Algorithm

Figure 2. Algorithm for pulseless adult.

2-min cycle, the rhythm was ven-
tricular fibrillation and the
patient was defibrillated a third
time. Cardiopulmonary resuscita-
tion for another 2-min cycle was
started and in this 2-min cycle,
amiodarone, 300 mg iv, was given
(Figure 2). The patient had return
of circulation after the third
defibrillation and postresuscita-
tion care was started.

Postresuscitation Care

The 2010 ACLS guidelines have
established a fifth chain of care to
optimize patient outcomes
postarrest. The rationale for the
addition of this new treatment
chain results from data demon-
strating that most deaths postcar-
diac arrest occur during the first
24 hr related to postarrest syn-
drome leading to neurological
complications and multiorgan
dysfunction (Peberdy et al.,
2010). The salient points in the
postcardiac arrest care section

include optimizing ventilation and
oxygenation; treating hypoten-
sion; considering therapeutic
hypothermia; coronary reperfu-
sion; and transfer to an advanced
critical care center. The level of
evidence for the initiation of ther-
apeutic hypothermia on a patient
who has return of spontaneous
circulation but remains comatose
is the same as defibrillating a
patient who is in ventricular fib-
rillation (Peberdy et al., 2010).
Therefore, even in the postsurgi-
cal setting, initiating therapeutic
hypothermia could be considered
en route to transferring the
patient. The core temperature to
reach when performing therapeu-
tic hypothermia is between 32°C
and 34°C for 12 or 24 hr or even
longer (Peberdy et al., 2010). The
temperature range can be
reached by infusing cold saline
intravenously, applying cold
packs to the axilla and groin or
applying a cooling blanket. The
process of therapeutic hypother-
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mia should be initiated beginning
minutes to an hour after return of
spontaneous circulation (Peberdy
et al., 2010).

The Unique Environment
and the Building Blocks

The 2010 ACLS guidelines address
the unique health care environ-
ments that exist today ranging
from specialized, high-acuity hos-
pitals to remote and private clin-
ics. The building blocks of CPR
provide a conceptual framework
to help guide rescuers to the pri-
orities during a cardiac arrest
when alone or with another res-
cuer or in a multiteam environ-
ment (Travers et al., 2010). What
is your priority if you are working
in a clinic and are alone with the
patient when the patient arrests?
Your first priority is to call for
help by either activating the code-
blue switch or dialing 9-1-1 if you
are in a private clinic. The next
priority is to get the crash cart or
AED, apply the pads, and quickly
defibrillate the patient, if appro-
priate. Your next priority is to
then commence hands-only com-
pressions at 100 beats/min.
Remember to ensure that rescue
personnel have access to the clin-
ic. See the bottom of the triangle
in Figure 3.

If you are working in a setting
where there are only two of you
initially present until more help
arrives, which will take between 3
and 5 min, one of you will need to
call for more help and obtain the
crash cart while the other imme-
diately commences hands-only
compressions. While compres-
sions continue, the multipurpose
pads are placed on the patient’s
chest. If the patient requires
defibrillation, this is to be done
immediately. Hands-only com-
pressions are to immediately
resume after the patient is defib-
rillated. The next priority is to
ensure that an adequate intra-
venous access route has been
established. If the patient does
not have a patent intravenous,
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Chest Compressions

Hands-Only CPR

The Building Blocks of CPR: 41/ rescuers, regardless of training, should provide chest
compressions to all cardiac arrest victims. Because of their importance, chest compressions
should be the initial CPR action for all victims regardless of age. Rescuers who are able, should
add ventilations to chest compressions. Multirescuer coordinated CPR includes working together
to coordinate care and perform the 5 links of the Chain of Survival.

Figure 3. This conceptual framework identifies the priorities faced by rescue
personnel if they are alone, or with another responder, or in a multirescuer

team environment.

insert one at this time. It is
important to have intravenous
access early in the arrest as the
chance of successfully accessing a
vein is better than further along
in the cardiac arrest when circu-
lation has been greatly compro-
mised. If 2 min of compressions
has occurred, the rhythm will
be reassessed and the patient
defibrillated a second time. Com-
pressions resume for another
2-min cycle. Airway and ventila-
tion may now be assessed if not
already done. In the new guide-
lines, airway and ventilation are
assessed when more than one res-
cuer is present and the patient
has been defibrillated. See the
middle portion of the triangle in
Figure 3.

If you are working in a hospi-
tal recovery room with multiple
responders, a team approach is
taken and priorities are reached
by multiple team members. Com-
pressions are immediately started
by one team member after identi-
fying that no pulse exists, the sec-
ond member needs to determine
the rhythm and defibrillate
immediately if warranted. The
third member verifies a patent
airway, inserts an oral airway, and
starts manual ventilations at a
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compression-to-ventilation ratio
of 30:2. Another member will
ensure that the required medica-
tions are prepared and given. The
team will need to assess that the
patient has a large-bore intra-
venous catheter. During a cardiac
arrest, it is necessary to have an
intravenous catheter in the ante-
cubital vein or a central catheter
to ensure best delivery of medica-
tions. Medications to be prepared
for ventricular fibrillation or
pulseless ventricular tachycardia
cardiac arrests are epinephrine, 1
mg every 3 to 5 min, and amio-
darone 300 mg iv, which may be
repeated with another 150 mg.
Another member will be the
recorder. When multiple person-
nel are available, an advanced air-
way such as an endotracheal tube
or a laryngeal mask airway will be
inserted earlier in the cardiac
arrest. Once an advanced airway
is inserted, the sequence of 30:2
compressions to ventilations will
change again. Compressions will
continue at 100 per min and ven-
tilations will now occur at one
breath every 6-7 s for a rate of
8-10 breaths/min. Compressions
are not halted when an advanced
airway is in place. See the top por-
tion of the triangle in Figure 3.

SUMMARY

The chance of a successful out-
come with any cardiac arrest is
prompt initiation of hands-only
compression at a rate of at least
100 per min, to a depth of 2 in,,
with full chest recoil, and no
more than a 10-s interruption of
compressions. The priority, regard-
less of being in a private clinic or
in a facility using a team approach,
is to start compressions and
maintain effective compressions
with minimal interruptions. Most
cardiac arrests are related to
ventricular fibrillation and the
chance of successfully defibrillat-
ing this rhythm is highest at the
beginning of the arrest. For every
minute a patient is in ventricular
fibrillation, his or her chance of
survival greatly decreases (Travers
et al., 2010). This is why it is
extremely important to defibril-
late immediately. Once a patient
has return of spontaneous circu-
lation, postresuscitation care
needs to be implemented. The
biggest reason for a patient to
develop ventricular fibrillation is
an acute coronary syndrome, and
this is why the new guidelines
have outlined transferring a
postarrest patient to a cardiac
catheterization laboratory to per-
form an emergency angiogram
and angioplasty. Part of this
postarrest management also
includes therapeutic hypothermia
in those patients who remain
comatose after return of sponta-
neous circulation. This article has
reviewed a case study of a postop-
erative patient who developed
ventricular fibrillation and the
priorities of care according to the
2010 ACLS guidelines. Watch for
more ACLS-based case studies in
upcoming articles.
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