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Use of Carotid Artery Compressibility Detected on Ultrasonography
During Chest Compression to Validate Return of Spontaneous
Circulation
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Background: The current Cardiopulmonary Resuscitation (CPR)
guidelines recommend a cardiac rhythm check every 2 min to
evaluate the Return of Spontaneous Circulation (ROSC). Central
artery pulse checks are generally performed manually when an
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organizing rhythm is recognized on the monitor, but several studies
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have shown that this method is not reliable. Recently, a case series
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of a novel approach can be used to determine the presence or
absence of pulses using direct Point-of-Care Ultrasound (POCUS)
compression of the central arteries.
Case Presentation: An 87-year-old female patient was transported
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to the emergency department in a cardiac arrest state. While
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performing CPR according to the Advanced Cardiovascular Life
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Support guidelines, we assessed the pulse by direct POCUS
compression of the carotid artery using an ultrasound probe.
During the third cycle of chest compression, the carotid artery’s
collapse caused by probe compression was no longer observed
while the vein still collapsed. Then, at the 6 min rhythm check,
the carotid artery pulse was palpable manually, and ROSC was
confirmed.
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Conclusion: Thus, we assessed the efficacy of bedside POCUS
in a case to evaluate carotid artery compressibility during chest
compression to rapidly assess the ROSC.

Introduction
Point-of-Care Ultrasound (POCUS) is a core application of
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emergency medicine and is frequently used to guide resuscitation
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[1,2]. POCUS is used to improve the quality of chest compressions,
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identify the reversible causes of cardiac arrest, and predict shortterm survival based on visible cardiac activity [3–5]. Recent
studies have aimed to determine the Return of Spontaneous
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Circulation (ROSC) by detecting blood flow using carotid artery
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ultrasonography. Moreover, Simard et al. presented a case
series indicating a new method for assessing the carotid artery’s
compressibility during rhythm check assessment in the same way
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as verifying deep vein thrombosis with ultrasonography [6]. Thus,
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this study aimed to demonstrate the efficacy of bedside POCUS in
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a case for the evaluation of carotid artery compressibility during
chest compressions to rapidly assess ROSC.

carotid artery compressibility detected on ultrasonography

Case Presentation

during chest compression to validate return of spontaneous

An 87-year-old woman in a cardiac arrest state was transported

circulation. Clin Case Rep J. 2020;1(7):1–4.
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to our emergency department in an ambulance. Cardiopulmonary
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Resuscitation (CPR) was performed according to the Advanced
Cardiovascular Life Support guidelines of the American Heart
Association (AHA), and ROSC was evaluated by first assessing
carotid artery manual pulsation [7]. One of the physicians
attempted to evaluate ROSC by performing carotid artery
ultrasonography. During CPR, he began the assessment by
directly compressing the carotid artery using an ultrasound probe;
then, compressibility was evaluated in real-time. In the beginning,
the physician completely compressed the carotid artery using the
probe during chest compression (Video 1*, Figure 1).

Figure 2: The carotid artery compression using the ultrasound probe in a ROSC state.
ROSC, return of spontaneous circulation; a: before the carotid artery compression
using the ultrasound probe in the ROSC, b: after the carotid artery compression using
the ultrasound probe in the ROSC; IJV, internal jugular vein; CA, carotid artery.

Therefore, the physician believed that ROSC was achieved and
began to prepare for post-resuscitation care in the next cycle.
During the 6-min rhythm check, the carotid artery did not collapse.
However, the vein still collapsed due to probe compression (Video
4*). An organized rhythm was also seen on the electrocardiogram
monitor, and the carotid artery pulse was palpable manually.
Figure 1: The carotid artery compression using the ultrasound probe in a cardiac
arrest state.
a: before the carotid artery compression using the ultrasound probe in a cardiac

Finally, ROSC was confirmed.

Discussion

arrest state, b: after the carotid artery compression using the ultrasound probe in a

During CPR, an accurate rhythm check is important in managing a

cardiac arrest state; SCM, sternocleidomastoid muscle; IJV, internal jugular vein; CA,

cardiac arrest patient because arrest algorithms rely on the cardiac

carotid artery.

rhythm when determining the appropriate treatment pathway. The
AHA guidelines recommend a cardiac rhythm check every 2 min

After 2 min, the carotid artery clearly collapsed during a pulse

to evaluate the ROSC, and central arterial pulse checks are usually

check assessment (Video 2*). However, during the third cycle of

performed manually when an organized rhythm is displayed on the

chest compression, the carotid artery’s collapse caused by probe

monitor [7]. Different studies have shown that manual detection

compression was no longer observed while the vein still collapsed

of a pulse is not reliable within the last three decades, with a

(Video 3*, Figure 2).

significant rate of prolonged pulse checks extending beyond the

Video 1: The carotid artery compression using the ultrasound probe during chest compression in a cardiac arrest state.
Video 2: The carotid artery compression using the ultrasound probe at the pulse check time in a cardiac arrest state.
Video 3: The carotid artery compression using the ultrasound probe during chest compression in the ROSC.
Video 4: The carotid artery compression using the ultrasound probe at the pulse check time in the ROSC.
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recommended time of 10 sec [8–11]. Therefore, the AHA removed

to determine an appropriate resuscitation algorithm for cardiac

pulse checks from lay rescuer training guidelines in 2015 [12]. We

arrest. In addition, if ROSC can be identified during chest

applied bedside POCUS compression of the carotid artery during

compressions, then the next step of treatment can be determined

CPR in a cardiac arrest patient in the current case. Thus, ROSC

more rapidly, and patients can be prepared for post-resuscitation

can be rapidly assessed before the rhythm check assessment.

care. However, only a few studies and case reports have used

In addition to the manual pulse check during CPR, noninvasive
methods, including end-tidal carbon dioxide (ETCO2) or arterial
line (A-line) monitoring, can be used to check a pulse. Although
A-line monitoring can provide useful information for detecting
ROSC, achieving an A-line requires some time, particularly in
cases of out-of-hospital cardiac arrest [13]. ETCO2 monitoring
may be another option. However, the patient must be intubated,
and specific monitoring equipment is required. Moreover, airway
secretion may be affected, and there are no accurate standard

this method. Therefore, if there are a higher number of cases
and clinical trials, the POCUS carotid pulse check can be used as
an alternative to the manual pulse check. Thus, further clinical
studies must be conducted to validate this finding.

Conclusion
In the current case, bedside POCUS was applied to a cardiac arrest
patient, and ROSC was confirmed during chest compression
through ultrasound compression of the carotid artery.

values for ROSC [14,15].
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