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Clinical question.

In pediatric patients with cardiac arrest (prehospital [OHCA] or in-hospital [IHCA]) (P), does the use INVASIVE MONITORING (I)
compared with CLINICAL ASSESSMENT (C), improve ACCURACY of diagnosis of a PERFUSING RHYTHM (O)?
Is this question addressing an intervention/therapy, prognosis or diagnosis: Diagnosis
State if this is a proposed new topic or revision of existing worksheet: New topic
Search strategy (including electronic databases searched).

Initial search for: "Cardiac arrest" AND ("infant" OR "children" OR “pediatrics”) AND ("invasive monitoring" OR "clinical
assessment" OR "perfusing rhythm") AND ("diagnosis" OR "assessment")
Invasive monitoring refers to monitoring of arterial pressure by arterial line and CVP by central line.
Clinical assessment includes pulse palpation or the absence of signs of life.
Search in: PubMed, AHA EndNote library, Google scholar, EMBASE.
Years covered: All available in each database.
• State inclusion and exclusion criteria

Inclusion criteria:
Age: From newborn to adolescence, including neonate, infant, baby, child, adolescent, pediatrics.
Condition: Cardiac arrest, including in-hospital, in-PICU, prehospital, out-of-hospital,
Site: in- or out-of- hospital
Markers: arterial pressure, central venous pressure, pulse palpation, absence of signs of life
Languages: All if abstract in English.
Exclusion criteria:
Age: Adults.
Markers: echocardiography, etCO2, CVO2, Saturation, ptO2, goal directed therapy
Participants: Laypeople.
Type of evidence: Reviews, Expert opinions, Letters.

Number of hits per database:
Database

Search for:

PubMed

Cardiac arrest AND (infant OR children OR pediatrics) AND (invasive monitoring OR
clinical assessment OR perfusing rhythm) AND (diagnosis OR assessment)
Cardiac arrest AND (infant OR children OR pediatrics) AND pulse palpation
Cardiac arrest AND (infant OR children OR pediatrics) AND arterial pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND central venous pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND absence of signs of life

EMBASE

Google
scholar

Cardiac arrest AND (infant OR children OR pediatrics) AND (invasive monitoring OR
clinical assessment OR perfusing rhythm) AND (diagnosis OR assessment)
Cardiac arrest AND (infant OR children OR pediatrics) AND pulse palpation
Cardiac arrest AND (infant OR children OR pediatrics) AND arterial pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND central venous pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND absence of signs of life
Cardiac arrest AND (infant OR children OR pediatrics) AND (invasive monitoring OR
clinical assessment OR perfusing rhythm) AND (diagnosis OR assessment)
Cardiac arrest AND (infant OR children OR pediatrics) AND pulse palpation
Cardiac arrest AND (infant OR children OR pediatrics) AND arterial pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND central venous pressure
Cardiac arrest AND (infant OR children OR pediatrics) AND absence of signs of life
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? The high number or results and their diversity makes impossible to do a rationale
search in this case.
AHA
EndNote
Library

SCOPUS

Invasive monitoring

4

0

Clinical assessment
Perfusing rhythm
Pulse palpation
Arterial pressure
Central venous pressure
Signs of life

4
1
1
9
5
0

0
0
0
0
0
0

Access not permitted

• Number of articles/sources meeting criteria for further review: 7

Summary of evidence
Evidence Supporting Clinical Question
Tsung, 2008, E

Inagawa, 2003, E
Sarti, 2005, E
Sarti, 2006, E
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Level of evidence

A = Return of spontaneous circulation
B = Survival of event
* = overlapping patients

C = Survival to hospital discharge
D = Intact neurological survival

E = Other endpoint
Italics = Animal studies

Evidence Neutral to Clinical question
Sende, 2009 E
Good

Fair

Poor

1

2

A = Return of spontaneous circulation
B = Survival of event

3
Level of evidence

4

C = Survival to hospital discharge
D = Intact neurological survival

5

E = Other endpoint
Italics = Animal studies

Evidence Opposing Clinical Question
Tibbals, 2009, E
Good

Owen, 2004, E
Fair

Poor

1

A = Return of spontaneous circulation
B = Survival of event

2

3
Level of evidence

C = Survival to hospital discharge
D = Intact neurological survival

4

E = Other endpoint
Italics = Animal studies

5
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REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK:

In pediatric patients with cardiac arrest (prehospital [OHCA] or in-hospital [IHCA]) (P), does the use INVASIVE
MONITORING (I) compared with CLINICAL ASSESSMENT (C), improve ACCURACY of diagnosis of a
PERFUSING RHYTHM (O)?

The diagnosis of the presence or absence of a perfusing rhythm is essential to detect cardiac arrest, to initiate
cardiopulmonary resuscitation efforts and to monitor the effect of such efforts. At the pre-hospital level, when laypersons
use to be the first responders and where devices availability is limited, it seems rationale to rely on clinical assessment
methods to detect a perfusing rhythm. At the in-hospital level, in addition to clinical methods done by expert health staff,
invasive monitoring methods should help to accurately diagnose and monitor the perfusing rhythm in arrested and
resuscitated children.
There are several hemodynamic monitoring methods. In this worksheet the authors were asked to limit the term invasive
monitoring to monitoring of arterial pressure by arterial line and CVP by central line, and clinical assessment to pulse
palpation or the absence of signs of life.
Unfortunately, the results of the search for evidences to answer the proposed clinical question have been very limited due
to the nearly absence of studies (in animals, adults or children) designed to compare invasive monitoring with clinical
assessment in this context.
In the absence of invasive arterial pressure monitoring and in the pre-hospital setting, pulse palpation has been
considered the most feasible and accurate method to detect and monitor the presence/absence of a perfusing rhythm and
it is recommended for health care staff. On the other hand, it is considered a difficult procedure, particularly when done
by lay rescuers and in infants. Therefore, it is not recommended for laypeople, who are instructed to look for surrogates
of signs of circulation, such as breathing, coughing and movement.
No LOE D1 studies have assessed pulse palpation usefulness and accuracy in children in cardiac arrest and during
resuscitation.
One LOE D4 observational study, done in a series of 14 pediatric cardiac arrest patients, reported the results of focused
point-of-care echocardiography and its correlation with pulse check during resuscitation (Tsung, 2008). The study
concluded that focused echocardiography is feasible during CPR and permits correlate image with pulse check and also it
could guide resuscitation procedures and the decision to initiate or terminate CPR.
One study (LOE D2) challenged the ability of expert rescuers to determine if a pulse was present in 16 children on
extracorporeal circulatory support, a scenario that can be considered to resemble cardiac arrest (Tibbals, 2009). The
results of this nice study indicate that pulse palpation is unreliable to diagnose pediatric cardiac arrest, event when done
by health staff.
Three studies (LOE D5) have compared several techniques and/or sites to check the pulse and to count heart rate in
anesthetized infants in the operating room. One study (Sarti, 2006) was done in hypotensive infants and the other two
(Inagawa, 2003 and Sarti, 2005) were done in normotensive infants. Therefore, they are not really representative of the
hemodynamics and clinical situation of infants in cardiac arrest. The results of two studies (Inagawa, 2003 and Sarti,
2005) indicate that apex auscultation technique is better than finger palpation of pulses to detect and counting heart beat.
When sites to check the pulse were compared, results were discordant: In one study (Inagawa, 2003) brachial was better
than carotid and femoral; in hypotensive infants (Sarti, 2006) femoral proved to be the best site; and in the remaining
study (Sarti, 2005) palpation of brachial, carotid, or femoral pulses yielded similar results.
Another LOE D5 study (Owen, 2004) has tested the ability of trained health care providers to detect pulses and count
heart rate in healthy newly born babies. The participants failed to detect 75% of present brachial and femoral pulses and
detected only a half of umbilical cord pulsations.
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Despite been used routinely in pediatric intensive care units in unstable patients as well as during CPR in children who
suffer an in-PICU cardiac arrest, results of studies designed to assess the usefulness of invasive monitoring to accurately
detect a pefusing rhythm have not been reported.
One LOE D5 observational study in adults, reported the ability of mobile emergency medical units’ staff to perform
arterial catheterization (Sende, 2009). They concluded that invasive arterial pressure is feasible and superior to noninvasive monitoring in emergency out-of-hospital hemodynamicaly unstable patients. Unfortunately, it is not easy to
extrapolate these results to the pediatric population.

Conclusions:
- In out-of-hospital cardiac arrest, pulse palpation (femoral, brachial, carotid) may be considered a relatively accurate
method of diagnosis of the presence of a perfusing rhythm, but this procedure is not easy to undertake for most of
laypeople and health personnel.
- Although no specific evidences have been published, in case of in-hospital cardiac arrest, the invasive monitoring
methods already in use before the patient suffers from a cardiac arrest, can be useful and accurate systems to diagnosis
and monitor a perfusing rhythm.

Significant knowledge gaps remain about:
- Optimal monitoring method.
- Actual usefulness of these methods.
- The relative relevance of the “accuracy of diagnosis” in the cardiac arrest scenario where “soon and good
quality” resuscitation must be emphasized.
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