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Doppler ultrasonography to check the pulse in cardiopulmonary arrest
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ARTICLE INFO ABSTRACT

Objective: For health professionals, the absence of pulse checked by manual palpation is a primary indicator for
initiating chest compressions in patients considered to have cardiopulmonary arrest (CA). However, using a
pulse check to evaluate perfusion during CA may be associated with some risks of its own. Our objective was to
compare the efficiency of cardiac ultrasonography (CUSG), Doppler ultrasonography (DUSG), and manual pulse
palpation methods to check the pulse in CA patients.

Material and methods: This study was prospectively performed in 137 patients older than 16 years of age who
underwent cardiopulmonary resuscitation (CPR). CUSG, DUSG, and manual pulse palpation were practiced si-
multaneously as suggested in the relevant guidelines. Findings of the patients were recorded at the first min, at
min 15 and at the end of CPR. SPSS 18.0 was used for statistical analysis.

Findings: A total of 72.3% (n = 99) of the cardiopulmonary arrest incidents occurred out-of-hospital. CUSG
(4.76 £ 2.19,4.33 + 217, and 3.68 = 2.145s), DUSG (9.59 + 2.37, 8.22 + 2.86, and 7.60 + 2.835s), and
manual pulse palpation (10.76 *+ 1.03, 9.72 *+ 3.01, and 9.29 + 3.36s) measurements of the first, second,
and last inspections were detected, respectively. The false negative rates (100%, 28%, and 0%) and false positive
rates (5.3%, 3.5%, and 0%) of manual pulse palpation the first, second, and last inspections were calculated,
respectively, as well.

Conclusion: The use of real-time CUSG during resuscitation provides a substantial contribution to the re-
suscitation team. CUSG will allow earlier and more accurate detection of pulse than manual pulse palpation and
DUSG.

Keywords:
Cardiopulmonary arrest
Pulse check

Cardiac ultrasonography
Doppler ultrasonography

Introduction

Resuscitating patients in CA is practiced in accordance with the
algorithms determined by the American Heart Association (AHA) and
the European Resuscitation Council (ERC) [1,2].

Using a pulse check to evaluate perfusion during CA may be asso-
ciated with some risks of its own. For example, it is difficult to evaluate
pulse activity in certain cases, such as pericardial tamponade, pul-
monary embolism, pneumothorax, and hypovolemia, even when there
is cardiac contraction. Manual pulse palpation can be mistaken in cases
where there is not enough ejection fraction of the heart, or when in
experienced health-care workers are involved. Moreover, a visible
rhythm on the monitor, along with the absence of pulse, does not

always indicate the presence of true pulseless electrical activity (PEA)
[3,4]. Therefore, alternative pulse check methods are needed.

The ERC guidelines state that “When available for use by trained
clinicians, ultrasound may be of use in assisting with diagnosis and
treatment of potentially reversible causes of cardiac arrest. The in-
tegration of ultrasound into advanced life support requires considerable
training if expected results is for interruptions to chest compressions to
be minimized” [2].

Our objective was to compare the efficiency of CUSG, DUSG, and
manual pulse palpation methods to check the pulse in CA patients. The
study intends to answer the questions as to which is the most accurate,
fast, and effective pulse check method and whether these methods are
superior to each other.
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Femoral artery Doppler ultrasound is more
accurate than manual palpation for pulse detection
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Abstract

Objectives: Our primary objective was to assess the accuracy of Doppler ultrasound versus manual palpation in detecting any pulse with an arterial
line waveform in cardiac arrest. Secondarily, we sought to determine whether peak systolic velocity (PSV) on Doppler ultrasound could detect a
pulse with a systolic blood pressure (SBP) > 60 mmHg.

Methods: We conducted a prospective, cross-sectional, diagnostic accuracy study on a convenience sample of adult, Emergency Department (ED)
cardiac arrest patients. All patients had a femoral arterial line. During a pulse check, manual pulse detection, PSV and Doppler ultrasound clips, and
SBP were recorded. A receiver operator characteristic curve analysis was performed to determine the optimal cut-off of PSV associated with a
SBP > 60 mmHg. Accuracy of manual palpation and Doppler ultrasound for detection of any pulse and SBP > 60 mmHg were compared with McNe-
mar's test.

Results: 54 patients and 213 pulse checks were analysed. Doppler ultrasound demonstrated higher accuracy than manual palpation (95.3% vs.
54.0%; p < 0.001) for detection of any pulse. Correlation between PSV and SBP was strong (Spearman correlation coefficient = 0.89;
p < 0.001). The optimal cut-off value of PSV associated with a SBP > 60 mmHg was 20 cm/s (area under the curve = 0.975). To detect
SBP > 60 mmHg, accuracy of a PSV > 20 cm/s was higher than manual palpation (91.4% vs. 66.2%; p < 0.001).

Conclusions: Among ED cardiac arrest patients, femoral artery Doppler ultrasound was more accurate than manual palpation for detecting any
pulse. When using a PSV > 20 cm/s, Doppler ultrasound was also more accurate for detecting a SBP > 60 mmHg.

Keywords: Cardiac arrest, Cardiopulmonary resuscitation, Doppler ultrasound, Pulse detection
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