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LEARNING OBJECTIVES

• Develop an approach to using PoCUS in cardiac arrest
• Identify what makes PoCUS in cardiac arrest dangerous
• Describe what a PoCUS pulse is and recognize 2 anatomic 

locations where this can be assessed
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NOT COVERING

• Procedures - pericardiocentesis, central lines, art lines:

https://ubccpd.ca/oct-28-2022-pocus-assisted-procedures-
shock-and-hypotension

https://ubccpd.ca/oct-28-2022-pocus-assisted-procedures-shock-and-hypotension


CASE #1
59 yo male
Collapses with sudden chest pain
after…



CASE #1
59 yo male
Collapses with sudden chest pain
after… mowing the lawn



CASE #1
59 yo male
Collapses with sudden chest pain
after… or shovelling snow…
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases
• 2) PoCUS Pulse / Rhythm check

• 3) Cardiac Standstill / when to terminate a code
• 4) Future Directions: TEE and ECMO
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CARDIAC ARREST PROTOCOLS

• CASA (Cardiac Arrest Sonographic Assessment)
• CAUSE (Cardiac Arrest Ultra-Sound Exam)
• CURE (Core Ultrasound in Resuscitation)
• PEA (Pulmonary, Epigastric, and Abdominal scans)
• US-CAB (Ultra-Sound Circulation, Airway, Breathing)
• FEER/FEEL (Focused Echocardiographic Evaluation in Life 

support)
• SESAME (Sequential Echographic Scanning Assessing 

Mechanism)
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases
• 2) PoCUS Pulse / Rhythm check

• 3) Cardiac Standstill / when to terminate a code
• 4) Future Directions: TEE and ECMO
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*



20



21



22

PHASED ARRAY PROBE
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CURVILINEAR PROBE
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SHOCK - HIMAP

htt // b d /j 24 2022 i t h k

https://ubccpd.ca/june-24-2022-intro-pocus-shock
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HS AND TS

• Hypoxia 
• Hypokalemia/hyperkalemia
• Hypothermia/hyperthermia
• Hypovolemia 
• Hydrogen ions

• Tension pneumothorax 
• Tamponade 
• Thrombosis x2
• Toxins



26

HS AND TS

• Hypoxia *POCUS
• Hypokalemia/hyperkalemia
• Hypothermia/hyperthermia
• Hypovolemia *POCUS
• Hydrogen ions

• Tension pneumothorax *POCUS
• Tamponade *POCUS
• Thrombosis x2 *POCUS (RWMA & PE) 
• Toxins
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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CARDIAC ARREST PROTOCOLS
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CARDIAC ARREST PROTOCOLS

• Protocol (POCUS-CA)
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CARDIAC ARREST - TIPS (EMCRIT)

• Ultrasound is not the primary focus
• Prioritize good care
• Only one piece of information during the arrest
• Do not need every rhythm check!
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CARDIAC ARREST - TIPS (EMCRIT)

• Pre-pause imaging (in a pre/post protocol implementation 
it saved about 15 seconds)

• Adjust clip time to 6 seconds or less, save only 1 clip
• Do not interpret in real time, get back on chest
• Person leading should not be doing ultrasound
• Use a real timer
• Most experienced sonographer if possible
• Protocol (such as CASA)

https://pubmed.ncbi.nlm.nih.gov/34223359/
https://pubmed.ncbi.nlm.nih.gov/30071262/
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‘CHANGES IN PHSYIOLOGY’

***The heart may not be moving***
***The lung may not be sliding***



36

A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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HS AND TS

• Hypoxia *POCUS
• Hypokalemia/hyperkalemia
• Hypothermia/hyperthermia
• Hypovolemia *POCUS
• Hydrogen ions

• Tension pneumothorax *POCUS
• Tamponade *POCUS
• Thrombosis x2 *POCUS (RWMA & PE) 
• Toxins
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CARDIAC ARREST PROTOCOLS

• History
• DDX



CASE #2
63 yo female
Collapses with sudden chest pain
after shovelling snow…



CASE #2
63 yo female
Collapses with sudden chest pain
after shovelling snow…

3 day hx increasing SOB
Remote hx DVT x2



CASE #3
61 yo female
Collapses
after using the snowblower…

Hx metastatic breast Ca
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CARDIAC ARREST PROTOCOLS



CASE #2
63 yo female
Collapses with sudden chest pain
after shovelling snow…

3 day hx increasing SOB
Remote hx DVT x2
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?PE
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?PE
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DILATED RV

• Pulmonary Embolism
• Pulmonary Hypertension
• Tricuspid Regurg
• Dilated Cardiomypoathy
• ASD
• Hypovolemia
• Hyperkalemia
• Cardiac arrest…



CASE #3
61 yo female
Collapses
after using the snowblower…

Hx metastatic breast Ca
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CASE #4
69 yo female
Collapses with sudden chest pain
after using the snowblower…

Hx CAD/PVD, 30 pack year
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CARDIAC ARREST PROTOCOLS

• History
• DDX
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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PULSE CHECK
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PULSE CHECK

• We suggest against routine use of POCUS during CPR to diagnose reversible 
causes of cardiac arrest (weak recommendation, very low–certainty evidence)

• We suggest that if POCUS can be performed by experienced personnel 
without interrupting CPR, it may be considered as an additional diagnostic tool 
when clinical suspicion for a specific reversible cause is present (weak 
recommendation, very low–certainty evidence)

• Any deployment of diagnostic POCUS during CPR should be carefully 
considered and weighed against the risks of interrupting chest compressions 
and misinterpreting the sonographic findings (good practice statement)



59

PULSE CHECK
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RHYTHM CHECK



61

RHYTHM CHECK
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PULSE CHECK
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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POCUS PULSE
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POCUS PULSE
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POCUS PULSE

• A pediatric study showed that rescuer pulse palpation was 
only 78% accurate

• Even if a pulse is felt, this does not guarantee adequate 
perfusion to vital organs
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POCUS PULSE - FEMORAL



73

POCUS PULSE - FEMORAL

• Femoral artery doppler:
• More accurate than manual palpation 

(95.3% vs. 54.0%; p < 0.001) 
• More accurate at detection SBP >60mmHg (ROSC)

(91.4% vs. 66.2%; p < 0.001)

• Femoral artery doppler:
• Peak Systolic Volume (PSV) >20cm/s

Cohen AL, Li T, Becker LB, Owens C, Singh N, Gold A, Nelson MJ, Jafari D, Haddad G, Nello AV, Rolston DM; Northwell 
Health Biostatistics Unit. Femoral artery Doppler ultrasound is more accurate than manual palpation for pulse detection in 
cardiac arrest. Resuscitation. 2022 Apr;173:156-165. doi: 10.1016/j.resuscitation.2022.01.030. Epub 2022 Feb 4. PMID: 
35131404.
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POCUS PULSE - FEMORAL
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POCUS PULSE - FEMORAL
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POCUS PULSE - FEMORAL
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POCUS CAROTID ARTERY COMPRESSION

• PoCUS carotid artery compression (PoCUS CAC) was faster 
compared to manual palpation (1.62 seconds vs 3.5 seconds 
respectively) 
• time to determine ROSC was significantly shortened to 

0.44 times vs the manual palpation (P<0.001)

• PoCUS CAC: fewer attempts, less variability, NOT slower

• ?ROSC during CPR
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POCUS PULSE - POCUS CAC

• A: Before PoCUS CAC
• B: PoCUS CAC
• C: PoCUS CAC with ROSC
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

Standard of practice remains pulse by palpation

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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CARDIAC STANDSTILL
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CARDIAC STANDSTILL
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CARDIAC STANDSTILL
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Organized Cardiac Activity:

• movement of the myocardium with change in size of the 
ventricular cavity and synchronized movement of the 
ventricular wall

• ???pseudo PEA…

CARDIAC STANDSTILL
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ARREST CLIP
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Organized Cardiac Activity:

• movement of the myocardium with change in size of the 
ventricular cavity and synchronized movement of the 
ventricular wall

• pseudo-PEA: the presence of electrical activity and myocar-
dial contractions without a palpable pulse

CARDIAC STANDSTILL
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CALLING THE CODE

• The absence of cardiac activity on presentation is not 100% 
sensitive for non-survivors though the rate of survival to 
discharge was vanishingly low (0.6%)
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A POCUS APPROACH TO CARDIAC ARREST
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*
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TEE



90

TEE
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TEE

• Focused TEE overcomes some of the difficulties of performing surface 
echocardiography during cardiac arrest resuscitation.

• TEE can provide reliable, high-quality cardiac images regardless of any 
patient-related or external factors.

• Continuous TEE images during cardiac arrest allow feedback on the 
quality of CPR.

• Like TTE, TEE allows identification of reversible pathologies and can 
provide prognostic information.

• Future research should include larger and multicenter studies evaluating 
the diagnostic value, impact in survival, and neurological outcomes of 
TEE-guided CPR.



92

TEE
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TEE



CASE #5
29 yo male
Collapses after bench pressing a lawnmower for a 
TikTok video

PMHx: Healthy
<5 min downtime
Arrival at SPH/VGH with ongoing CPR <30min



96

ECMO


SonoSite Engineering.

Ultrasound video clip -- SonoSite M-series / S-series

SonoSite, Inc.

2019

Medical Imaging
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ECMO


SonoSite Engineering.

Ultrasound video clip -- SonoSite M-series / S-series

SonoSite, Inc.

2019

Medical Imaging
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ECMO


SonoSite Engineering.

Ultrasound video clip -- SonoSite M-series / S-series

SonoSite, Inc.

2019

Medical Imaging
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ECMO


SonoSite Engineering.

Ultrasound video clip -- SonoSite M-series / S-series
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2019

Medical Imaging
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A POCUS APPROACH TO CARDIAC ARREST

• 1) Reversible Cases - Look at the heart
• 2) PoCUS Pulse - Look at the pulse (carotid/femoral 

artery)

DO NOT DELAY YOUR PULSE CHECK *<10 sec*



Upcoming Rural PoCUS Rounds:

2025 Cardiac Sessions:

https://ubccpd.ca/rural-pocus-rounds

Feb 7th - Valves w/ Dr. Claire Heslop
March 14th - RV and pericardium w/ Dr. Virginia Robinson
April 25th - Diastology w/ Dr. Irina Sainchuck
June 20th - LV w/ Dr. Tracy Morton

https://ubccpd.ca/rural-pocus-rounds


QUESTIONS
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RESOURCES MENTIONED

• https://www.bcpocus.ca/
• https://www.ultrasoundgel.org/
• https://www.thepocusatlas.com/
• https://coreultrasound.com/
• https://www.pocus101.com/

https://www.bcpocus.ca/
https://www.ultrasoundgel.org/
https://www.thepocusatlas.com/
https://coreultrasound.com/
https://www.pocus101.com/
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RESOURCES MENTIONED

• https://emergencymedicinecases.com/cardiac-arrest-pocus-
integration-communication-strategies-e-cpr/

• https://www.tamingthesru.com/blog/ultrasound-of-the-
month/october-2022/pocus-in-cardiac-arrest

• https://www.acep.org/emultrasound/newsroom/january-
2022/use-of-ultrasound-in-cardiac-arrest2

• https://www.acepnow.com/article/how-to-safely-incorporate-
ultrasound-into-cardiac-arrest-resuscitation/

• https://emcrit.org/emcrit/ultrasound-cardiac-arrest/

https://emergencymedicinecases.com/cardiac-arrest-pocus-integration-communication-strategies-e-cpr/
https://www.tamingthesru.com/blog/ultrasound-of-the-month/october-2022/pocus-in-cardiac-arrest
https://www.acep.org/emultrasound/newsroom/january-2022/use-of-ultrasound-in-cardiac-arrest2
https://www.acepnow.com/article/how-to-safely-incorporate-ultrasound-into-cardiac-arrest-resuscitation/
https://emcrit.org/emcrit/ultrasound-cardiac-arrest/
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RESOURCES MENTIONED

• https://recapem.com/pulseless-electrical-activity-in-the-
emergency-department/

• https://www.ahajournals.org/doi/10.1161/CIR.000000000000
1095

https://recapem.com/pulseless-electrical-activity-in-the-emergency-department/
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001095
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RESOURCES MENTIONED
• Zaki, H.A., Iftikhar, H., Shaban, E.E. et al. The role of point-of-care ultrasound (POCUS) imaging in clinical 

outcomes during cardiac arrest: a systematic review. Ultrasound J 16, 4 (2024). 
https://doi.org/10.1186/s13089-023-00346-1

• Magon F, Longhitano Y, Savioli G, Piccioni A, Tesauro M, Del Duca F, Napoletano G, Volonnino G, Maiese A, 
La Russa R, Di Paolo M, Zanza C. Point-of-Care Ultrasound (POCUS) in Adult Cardiac Arrest: Clinical 
Review. Diagnostics (Basel). 2024 Feb 16;14(4):434. doi: 10.3390/diagnostics14040434. PMID: 38396471; 
PMCID: PMC10887671.

• Ávila-Reyes D, Acevedo-Cardona AO, Gómez-González JF, Echeverry-Piedrahita DR, Aguirre-Flórez M, 
Giraldo-Diaconeasa A. Point-of-care ultrasound in cardiorespiratory arrest (POCUS-CA): narrative review 
article. Ultrasound J. 2021 Dec 2;13(1):46. doi: 10.1186/s13089-021-00248-0. PMID: 34855015; PMCID: 
PMC8639882.

• Kim DJ, Atkinson P, Sheppard G, Chenkin J, Thavanathan R, Lewis D, Bell CR, Jelic T, Lalande E, Buchanan 
IM, Heslop CL, Burwash-Brennan T, Myslik F, Olszynski P. POCUS literature primer: key papers on POCUS 
in cardiac arrest and shock. CJEM. 2024 Jan;26(1):15-22. doi: 10.1007/s43678-023-00611-1. Epub 2023 Nov 
23. PMID: 37996693.

• Goudie A, Blaivas M, Horn R, Lien W-C, Michels G, Wastl D, Dietrich CF. Ultrasound during Advanced Life 
Support—Help or Harm? Diagnostics. 2024; 14(6):593. https://doi.org/10.3390/diagnostics14060593

https://doi.org/10.1186/s13089-023-00346-1
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RESOURCES MENTIONED
• Gottlieb M, Alerhand S. Managing Cardiac Arrest Using Ultrasound. Ann Emerg Med. 2023 

May;81(5):532-542. doi: 10.1016/j.annemergmed.2022.09.016. Epub 2022 Nov 2. PMID: 36334956.
• Gaspari R, Harvey J, DiCroce C, Nalbandian A, Hill M, Lindsay R, Nordberg A, Graham P, Kamilaris 

A, Gleeson T. Echocardiographic pre-pause imaging and identifying the acoustic window during CPR 
reduces CPR pause time during ACLS - A prospective Cohort Study. Resusc Plus. 2021 Mar 
6;6:100094. doi: 10.1016/j.resplu.2021.100094. PMID: 34223359; PMCID: PMC8244425.

• Kang SY, Jo IJ, Lee G, Park JE, Kim T, Lee SU, Hwang SY, Shin TG, Kim K, Shim JS, Yoon H. 
Point-of-care ultrasound compression of the carotid artery for pulse determination in 
cardiopulmonary resuscitation. Resuscitation. 2022 Oct;179:206-213. doi: 
10.1016/j.resuscitation.2022.06.025. Epub 2022 Jul 2. PMID: 35792305.

• Tibballs J, Russell P. Reliability of pulse palpation by healthcare personnel to diagnose paediatric 
cardiac arrest. Resuscitation. 2009 Jan;80(1):61-4. doi: 10.1016/j.resuscitation.2008.10.002. Epub 
2008 Nov 6. PMID: 18992985
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RESOURCES MENTIONED
• Badra K, Coutin A, Simard R, Pinto R, Lee JS, Chenkin J. The POCUS pulse check: A randomized 

controlled crossover study comparing pulse detection by palpation versus by point-of-care ultrasound. 
Resuscitation. 2019 Jun;139:17-23. doi: 10.1016/j.resuscitation.2019.03.009. Epub 2019 Mar 20. 
PMID: 30902687.

• Cohen AL, Li T, Becker LB, Owens C, Singh N, Gold A, Nelson MJ, Jafari D, Haddad G, Nello AV, 
Rolston DM; Northwell Health Biostatistics Unit. Femoral artery Doppler ultrasound is more accurate 
than manual palpation for pulse detection in cardiac arrest. Resuscitation. 2022 Apr;173:156-165. doi: 
10.1016/j.resuscitation.2022.01.030. Epub 2022 Feb 4. PMID: 35131404.

• Riendeau Beaulac G, Teran F, Lecluyse V, Costescu A, Belliveau M, Desjardins G, Denault A. 
Transesophageal Echocardiography in Patients in Cardiac Arrest: The Heart and Beyond. Can J 
Cardiol. 2023 Apr;39(4):458-473. doi: 10.1016/j.cjca.2022.12.027. Epub 2023 Jan 6. PMID: 36621564.

• Teran F, Prats MI, Nelson BP, Kessler R, Blaivas M, Peberdy MA, Shillcutt SK, Arntfield RT, Bahner 
D. Focused Transesophageal Echocardiography During Cardiac Arrest Resuscitation: JACC Review 
Topic of the Week. J Am Coll Cardiol. 2020 Aug 11;76(6):745-754. doi: 10.1016/j.jacc.2020.05.074. 
PMID: 32762909.
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NOTES
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NOTES
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NOTES - CASA PROTOCOL

During First Three Pauses
1) First pause → Evaluate for tamponade
2) Second pause → Evaluate for pulmonary embolism
3) Third Pause → Evaluate for cardiac activity

During CPR
• Evaluate for pneumothorax
• Check IVC and FAST scan

https://www.ncbi.nlm.nih.gov/pubmed/28851499
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NOTES - POCUS-CA

• Protocol (POCUS-CA)



114

ARREST CLIP X3
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