
ARTICLE I ORGANIZATION NAME 

The name of this group shall be the Skagit County Emergency Medical Services (EMS) and Trauma Care 

Advisory Board, hereinafter, “ The Advisory Board.”  

ARTICLE II ORGANIZATION AND OBJECTIVES 

1.0 Organization 

1.1 The Advisory Board is created by Skagit County Resolution number R20190037 to form a 

Local Emergency Medical Services and Trauma Care Advisory Boards as authorized in 

accordance with WAC 246-976-970 and RCW 70.168.120 

1.2 The Advisory Board consists of volunteer representatives as designated in Skagit County 

Resolution number R20190037, from public and private agencies responsible for the 

delivery of emergency medical services and/or are consumers of emergency medical 

services in Skagit County.   

1.3 This Advisory Board will follow the Open Public Meetings Act. 

2.0 Purpose 

2.1 The purpose of The Advisory Board is to serve as an Local Emergency Medical Services 

(EMS) and Trauma Care advisory board to Skagit County Board of County Commissioners 

(SCBOCC), to disperse information from the North Region EMS and Trauma Care Council 

(NREMSTCC) and the State Department of Health, Office of EMS and Trauma Care 

Systems (DOH) to local providers, pursuant to WAC 246-976-970.  

3.0 General Objectives 

3.1 Review, evaluate, and provide recommendations to the Skagit County EMS Director 

regarding the provision of emergency medical services and trauma care in the region, 

and provide recommendations on the regional emergency medical services and trauma 

care plan. 

3.2 Recommend individuals as participants on the Regional Emergency Medical Services and 

Trauma Care Advisory Board. 

3.3 Review and make recommendations, for individuals applying for recognition or renewal 

of recognition as senior EMT instructors for final review and approval by the Skagit 

County Medical Program Director. 

3.4 Review applications for initial training classes and Ongoing Training and Evaluation 

Program (OTEP) programs and make recommendations to the department for final 

review and approval by the Skagit County Medical Program Director.   



3.5 Make recommendations regarding the minimum and maximum number of verified 

prehospital transport and aid providing agencies needed in the County for the regional 

EMS and trauma plan. 

3.6 Review and recommend new initiative funding proposals. 

3.7 Make prioritized recommendations to the North Region EMS & Trauma Care Council 

(NREMSTCC) regarding grants from the NREMSTCC requested by local ems agencies. 

3.8 Work on Prevention and Education for EMS and Health-related issues in partnership 

with other agencies. 

3.9 Provide quarterly communication to EMS providers and stakeholders. 

3.10 Develop strategic recommendations on Dispatch/911 EMS priorities for presentation to 

the 911 Board. 

 

ARTICLE III ORGANIZATION MEMBERSHIP 

1.0 Advisory Board membership makeup 

1.1 The Advisory Board shall be limited to fourteen (14) members and two additional Ex-

Officio positions. 

1.2 Members will consist of a maximum of two representatives from local hospitals, one BLS 

transport provider, a maximum of two ALS transport providers, one rural fire responder 

or agency designee, the Skagit County Medical Program Director or designee, the Skagit 

County EMS Director, one consumer, three elected officials, one City of population over 

7,500, one Town of population under 7,500 and one Skagit County Commissioner 

(County Commissioner serving as an ex- officio), one prevention specialist, 911 Board 

Chair (ex-officio) and one local Law Enforcement representative. If there is a lack of 

people willing to serve in the above listed positions, the size of the Board shall be 

decreased. 

1.3 Recommendation for appointment will be made by agencies types listed above, to the 

EMS Director for appointment by the Skagit County Board of County Commissioners. 

1.4 Approved members shall serve for a three-year period, provided they remain in good 

standing, except for some initial appointments that exceed three years as specified in 

Skagit County Resolution number R20190037  . 

1.5 Unexcused absences from two consecutive meetings shall be cause for removal from 

the Advisory Board.  



1.6  Any member may be removed by the Advisory Board for inappropriate or disruptive 

behavior by recommendation to the Skagit County Board of County Commissioners by 

majority vote. 

2.0 Conflict of interest  

2.1 All members shall make a full disclosure of any conflicts of interests. New members shall 

be advised of this policy upon appointment to the advisory board. 

ARTICLE IV MEETINGS 

1.0 Meetings and Attendance 

1.1 Regular meetings shall occur at least once every quarter according to a schedule and 

place established by the Advisory Board. 

1.2 Special meetings of the Advisory Board may be called by the Chairperson, Skagit County 

Board of County Commissioners or the EMS Director 

1.3 Members can call-in to meetings for valid attendance 

2.0 Minutes 

2.1 Minutes shall be taken at all meetings of the Advisory Board and shall include an 

accurate summary of all recommendations, discussion and actions. Minutes shall be 

available to the public. 

3.0 Quorum 

3.1 Quorum for the Advisory Board shall be a majority of the voting Board. 

4.0  Voting 

4.1    A simple majority of votes shall be required for action on an issue. 

4.2 New Initiative Fund or grant funding votes shall require a 60% super majority for action 

on an issue. 

4.3  General business may be voted on at the same meeting that it was introduced on the 

meeting agenda 

4.4 No proxy for voting. 

 

 

 



ARTICLE V OFFICERS 

1.0 OFFICERS 

1.1  The Chair and Vice Chair shall be elected annually at the first meeting by a simple 

majority vote of a quorum of the voting members. 

1.2 The Chair shall preside at all meetings. 

1.3 The Vice Chair In the absence of the Chair, shall preside at all meetings. 

1.4 In the absence of both Chair and Vice Chair, the Chair can appoint a designee to preside 

over the meeting. 

ARTICLE VI  COMMITTEES 

1.0  AD HOC COMMITTEES 

1.1  The Advisory Board may appoint ad-hoc committees and determine membership as the 

need may arise. Members of the committee whether Members of the Advisory Board or 

not, shall be voting members of the Ad-hoc committees. Ad-hoc committees shall report 

recommendations to the Advisory Board. 

ARTICLE VII  AMENDING BY-LAWS 

1.0 AMENDMENTS  

1.1 Amendments to these by-laws may be recommend by a simple majority affirmative vote 

of the voting members at a meeting, provided that the following requirements have 

been met: Copies of the amendment or amendments are made available to the voting 

members at least thirty (30) days in advance of the meeting and that the notice of the 

meeting states that recommended amendments to this document will be considered 

and voted upon. 

1.2 Recommended amendments to the bylaws will be presented to the Skagit County Board 

of County Commissioners by The EMS Director for final approval. 
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New Initiative Funding Grant Request 
 

Company Name: 
Company Phone: 
Company Address: 

Mount Vernon Fire Dept 
 

 

360-336-6277 
 

 

1901 N LaVenture Rd 
Mount Vernon, WA 98273 

 

Partner Agencies (if any):  

Initiative Title: 
 
Doppler utilization for improved CPR efficacy 

 
 

Initiative Description:    The purchase, and training in the utilization, of hand-held doppler devices to ensure 

adequate perfusion and improved detection of pulses during cardiopulmonary resuscitations. 
 

 

Proposed Start Date: June 2021 Proposed End Date: 

X One-Time Cost Ongoing Cost If ongoing, for how long?

Checklist (Required – Please attach all supporting documents) 

1. Description of initiative: 
 
Currently, the most effective method for EMS providers to measure adequate CPR is through the manual 

palpation of a patients’ pulse.  However, this method has its flaws and studies have shown that trained 

medical personnel frequently misdiagnose pulselessness (Schonberger, 2014). A simple portable doppler 

gives EMS providers the benefit of real-time audible feedback that is known to improve the efficacy of CPR by 

verifying arterial bloodflow is occurring (Wang, 2019).  They also assist in a more rapid differentiation between 

PEA and ROSC. (Germanoska, 2018). Our EMS providers are well versed in the current standards of High-

Quality CPR but would undoubtedly benefit from funding the purchase of three handheld dopplers for 

utilization on ALS units.

Supporting Documentation Attached X N/A 

Cost break down: (Attach detailed budget including all costs. If multi-year, demonstrate 
ongoing funding). Budget Attached X 

 
2. Explanation of Benefits to entire EMS system: 

 
All ALS Agencies should poses and be trained to use handhled Dopplers during CPR and other vascular 

emergencies. All residents of Skagit County would benefit. Funding this initiative would directly impact 

patients that are attended to by MVFD ALS units. 

Supporting Documentation Attached N/A X 
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3. Data supporting benefits: 
 

See attached Citations including NIH article "Handheld Doppler to Improve Pulse Checks  
during Resuscitation of Putative Pulseless Electrical Activity Arrest" 

 
 

 
 

 
 
 

Supporting Documentation Attached X N/A 

 

4. Determination of milestones: 
 

OBJECTIVE: 
 

Metrics of CPR will be tracked through data obtained from ESO and Zoll Case Review. 

Specific objective goal will be shorter pauses during CPR Pulse/Rhythm Checks 

SUBJECTIVE: 
Personnel will periodically be surveyed to determine perceived benefits 

 

Supporting Documentation Attached N/A X _ 
 

5. Determination of potential roadblocks: 
 

Initial Training: 
 

Handheld dopplers will be new equipment so training personnel to be familiar with them and habituate 

their use will be the primary roadblock. Periodic training and refreshers are anticipated. 
 

Maintenance: 

       Like all equipment, proper maintenance and accountability will be an ongoing cconcern 

Supporting Documentation Attached N/A X 
 

6. Determination of successful initiative: 
 

The success of the initiative will be monitored through measurement of our Objective 

and Subjective milestones as listed above. 
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Supporting Documentation Attached N/A X 
 

7. Asset and dissolution plan should initiative not receive continued funding: 
 

This initiative requires only One Time Funding of the assets. 
 

 
 

 
 

 
 

Supporting Documentation Attached N/A X 
 

8. Additional information and technical specifications: 
 

At this time the specific hand held doppler for purchase has not been identified. Further analysis of_the available 

products will occur with input from end users for the final purchase decision. 
 

 
 

 
 

Supporting Documentation Attached N/A X 
 
 

Funding proposals will be evaluated on the following categories: 

• Total Budget – is it an affordable project? 
• Impact Area – serving the entire County scores higher than serving a single entity 
• Work Level – a single entity doing the workload will score higher than multiple entities 

doing the workload 
• Safety/Liability Risk – what is the risk to the community if this project is not 

implemented? Scores will be higher if there is a demonstrated risk to the community 
without this project. 

• Resource Needs - projects that can access resources needed from their own agency 
will score higher than those that need resources from multiple resources 

• Strategic Plan – define whether this fits into the County Strategic Plan, multiple 
agency or single agency plan. Scores will be higher for aligning with the County plan. 

• Agencies access to resources – If your agency is defined as a wilderness hub or rural 
with limited access, the score will be higher in this category than an urban agency 
with immediate access 
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� Total award amount: 
 

Process: 
• Advertisement: Announcement and listed on County Webpage by January 31, 2021 
• Submission by Date: 1700 April 30, 2021 (electronic or physical copy acceptable) 
• EMS Review by Date: May 15, 2021 
• EMS Trauma Advisory Council Review Date: May 2021 
• Notification Date: June 15, 2021 
• Invoices for payment into EMS: December 15, 2021 

Distribution of Program Funding: Up to 80% or 5K, whichever is higher, in 120 days. 
 

Grant applications will be submitted to Administrative Coordinator at Skagit County EMS: 
Freya Peebles 
Skagit County EMS 
2911 East College Way, Ste. C 
Mount Vernon, WA 98274 
freyaxp@co.skagit.wa.us 

mailto:freyaxp@co.skagit.wa.us


 

1. Supporting Documentation 
The goal of cardiopulmonary resuscitation is to circulate blood, which carries oxygen, throughout the 

body and delays tissue death until the heart can be restarted. 

Currently EMS professionals have very limited tools to measure the quality of CPR they provide. The Zoll 

offers many features that aim to improve the rate and depth of compressions through the use of an 

exterior accelerometer. This is a rudimentary option that gives purely mechanical feedback with no 

detection of the impact on a patient’s cardiovascular system. In recent years, ETCO2 has become the 

gold-standard indicator of effective CPR because it can detect when actual respiration is occurring at the 

cellular level. Unfortunately, this tool has many confounding factors in measuring an accurate ETCO2 that 

make it occasionally very specific but generally non-sensitive as an indicator for high-quality CPR (Paiva, 

2018). 

The most effective method for EMS providers of MVFD to measure adequate CPR is a manual palpation of 

a patient’s pulse. But even a providers hand, directly detecting the pulsatile flow of a patient’s femoral 

artery, has its limitations. According to Schonberger, et al, “trained medical personnel demonstrate a 

specificity for the manual diagnoses of pulselessness of only 55% (2014).” However, studies from as far 

back as 1978 (Grunau) have pointed out that there is a better tool that EMS agencies can deploy to 

improve the efficacy and outcomes in CPR, a doppler. A simple portable doppler gives providers real-time 

feedback of the impact they are having on the patients’ arterial blood flow (Wang, 2019) and an 

opportunity for rapid detection of ROSC (Germanoska, 2018) 

Citations 

Germanoska B, Coady M, Ng S, Fermanis G, Miller M. The reliability of carotid ultrasound in 

determining the return of pulsatile flow: A pilot study. Ultrasound. 2018 May;26(2):118-126. doi: 

10.1177/1742271X17753467. Epub 2018 Jan 29. PMID: 30013612; PMCID: PMC6042301. 

Grunau CF. Doppler ultrasound monitoring of systemic blood flow during CPR. JACEP. 1978 

May;7(5):180-5. doi: 10.1016/s0361-1124(78)80095-1. PMID: 651071. 

Paiva EF, Paxton JH, O'Neil BJ. The use of end-tidal carbon dioxide (ETCO2) measurement to 

guide management of cardiac arrest: A systematic review. Resuscitation. 2018 Feb;123:1-7. doi: 

10.1016/j.resuscitation.2017.12.003. Epub 2017 Dec 5. PMID: 29217394. 

Schonberger RB, Lampert RJ, Mandel EI, Feinleib J, Gong Z, Honiden S. Handheld Doppler to 

improve pulse checks during resuscitation of putative pulseless electrical activity arrest. 

Anesthesiology. 2014 Apr;120(4):1042-5. doi: 10.1097/ALN.0000000000000106. PMID: 24335750; 

PMCID: PMC3975650. 

Wang H, Zhang S, Gao B. [Feasible study of carotid artery Doppler ultrasound blood flow 

measurement during chest compression cardiopulmonary resuscitation]. Zhonghua Wei Zhong 

Bing Ji Jiu Yi Xue. 2019 Mar;31(3):309-312. Chinese. doi: 10.3760/cma.j.issn.2095- 

4352.2019.03.010. PMID: 30914091. 



 

2. Cost Breakdown 
 
Materials: up to $2,200 

$730 per unit x 3 

 

 
 

 
Labor: $0 

Training for all MVFD Operations Personnel would occur on shift and would be done during 

pre- planned “Medical Mondays” by the Nurse Educator. 

 

 

 

 

 

Total Top End Estimate: 

$2,200 



 

NIH Public Access 
Author Manuscript 
Anesthesiology. Author manuscript; available in PMC 2015 April 01. 

 
 
 
 

Published in final edited form as: 
Anesthesiology. 2014 April ; 120(4): 1042–1045. doi:10.1097/ALN.0000000000000106. 

 
 

Handheld Doppler To Improve Pulse Checks during 
Resuscitation of Putative Pulseless Electrical Activity Arrest 

Robert B. Schonberger, MD, MA, 
Department of Anesthesiology; Yale School of Medicine; New Haven, CT 

Rachel J. Lampert, MD, 
Section of Cardiology; Department of Internal Medicine; Yale School of Medicine; New Haven, CT 

Ernest I. Mandel, MD, SM, 
Renal Division; Brigham and Women’s Hospital; Brookline, MA 

Jessica Feinleib, MD, PhD, 
Department of Anesthesiology; Yale School of Medicine. and VA Connecticut Healthcare System; 
West Haven, CT 

Zhaodi Gong, MD, PhD, and 
Department of Anesthesiology; Yale School of Medicine; New Haven, CT 

Shyoko Honiden, MD, MSc 
Section of Pulmonary/Critical Care; Department of Internal Medicine; Yale School of Medicine; 
New Haven, CT 

 

INTRODUCTION 
The difficulty of determining pulselessness via manual palpation in simulated 
cardiopulmonary resuscitation (CPR) has been well-documented in the literature. Prior 
studies have suggested that trained medical personnel demonstrate a specificity for the 
manual diagnoses of pulselessness of only 55%.1 Other research has confirmed the poor 
diagnostic accuracy of manual pulse checks in a wide spectrum of test subjects - from non- 
medical personnel to critical care physicians.1–4 These data, along with accumulating 
evidence for the importance of early, high quality chest compression to improve outcomes 
from out-of-hospital cardiac arrest, have led the American Heart Association to eliminate 
pulse checks from their algorithm for bystander CPR. a 

In this context, the Advanced Cardiac Life Support (ACLS) algorithm for the treatment of 
Pulseless Electrical Activity (PEA) arrest presents an interesting dilemma, as the very 
diagnosis of the PEA condition is predicated, by definition, on the finding of pulselessness. 
Although unnecessary chest compressions during bystander CPR are considered a relatively 
benign intervention, the failure to promptly diagnose the return of spontaneous circulation 
during in-hospital PEA Arrest may delay the institution of more targeted and appropriate 
care modalities. Ambiguity about the presence of spontaneous circulation during 

 
 

Corresponding Author: Robert B. Schonberger, MD, MA, TMP-3; Anesthesiology, 333 Cedar Street, New Haven, CT 06520, Tel: 
203-785-2802, Fax: 203-785-6664, robert.schonberger@yale.edu. 
Meeting Presentation: A portion of this work was presented at the American Society of Anesthesiologists 2013 Journal Symposium; 
October 15, 2013; San Francisco, CA. 
Conflicts of Interest: The authors declare no competing interests. 
aHighlights of the 2010 American Heart Association Guidelines for CPR and ECC. American HeartAssociation, 2010. (Accessed 
August 16, 2013, at http://www.heart.org/idc/groups/heart-public/@wcm/@ecc/documents/downloadable/ucm_317350.pdf.) 
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resuscitation is among many factors that contributes to the challenging task of “running a 
code.” 

 
Therefore, in order to assess possibilities for improving the detection of the return of 
spontaneous circulation during in-hospital resuscitation, we conducted a prospective case 
series (N=8) during which handheld Doppler pulse checks were performed in parallel with 
standard ACLS procedures during resuscitation of adults with putative PEA arrest or on 
whom electrocardiogram pads had not yet been placed in an academic tertiary care hospital. 
The outcomes of interest were: 1) To measure the incidence of Doppler-positive-palpation- 
negative pulse in patients undergoing resuscitation for putative PEA arrest, and 2) To 
measure blood pressure in discordant cases of Doppler-positive-palpation-negative putative 
PEA arrest. 

 
This prospective study was approved by the Yale Human Investigation Committee, 
including a waiver of informed consent. Investigators applied a portable Doppler (Dopplex 
Pocket Doppler D900 Vascular Ultrasound with 8MHz probe, Huntleigh, United Kingdom) 
to an available femoral artery during inhospital resuscitation attempts for putative PEA 
arrest or in situations of unknown cardiac rhythm prior to electrocardiogram lead placement. 
The Dopplex D900 with associated probes has been deemed by the Food and Drug 
Administration to be substantially equivalent to other portable ultrasound devices routinely 
used for blood flow monitoring. While this technology has been in existence for several 
decades, the sensitivity and specificity of such devices for detecting pulsatile flow during 
CPR remain unknown. 

 
For inclusion in the study, a putative PEA rhythm was defined as an organized rhythm in the 
absence of a manual pulse, excluding ventricular tachycardia and ventricular fibrillation.b 

To be included in the case series, subjects also had to meet the following criteria: 1) age > 
18 years, 2) ongoing CPR, and 3) availability of a peripheral site for application of a 
Doppler probe. For included subjects, audible Doppler pulse checks occurred in addition to 
standard ACLS procedures simultaneously with manual pulse checks. The site of manual 
pulse checks was not dictated by the research protocol. Doppler pulse checks occurred at an 
available femoral location that was not being used for the manual pulse check. In the event 
of a discordant finding of Doppler-positive-palpation-negative pulse, a repeat pulse check 
and blood pressure measurement were requested, with all management decisions left to the 
discretion of the code-runner. The cases represent a convenience sample of codes that 
occurred during times that a study investigator was available to respond. Codes occurred at a 
tertiary care hospital at which approximately 24 codes are called per month overhead, of 
which approximately 15% are true cardiac arrests. 

 
DESCRIPTION OF CASES 
Summary 

A total of 8 subjects underwent the protocol. Discordant Doppler-positive-palpation- 
negative pulse checks occurred in 5 of 8 cases for an estimated incidence of 62.5% (95% CI 
29–96%). In 3 of the 5 discordant cases, manual pulse checks following the finding of 
Doppler pulsatility resulted in a positive manual pulse check. In 1 of the 5 discordant cases, 
a radial artery catheter was successfully placed before repeat manual pulse check occurred, 
confirming pulsatile flow. In the fifth discordant case, repeat manual pulse check was 
negative followed by a visually confirmed pulse from a bounding carotid artery. Systolic 

 
b 2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Part 7.2: 
Management of Cardiac Arrest. American Heart Association, 2005. (Accessed August 25, 2013, at http://circ.ahajournals.org/content/ 
112/24_suppl/IV-58.full.) 
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blood pressures in the discordant group ranged from 58–160mmHg with a mean of 106 
mmHg. Diastolic blood pressures ranged from 30–100mmHg with a mean of 56 mmHg. 4 of 
5 Doppler positive/manual negative cases survived to intensive care unit (ICU) admission 
and none of the 3 concordant cases lacking pulsatile flow survived to ICU admission. 

 

Case 1  

Investigators applied the Doppler to the femoral artery site of a 45-year-old male undergoing 
chest compressions for lack of pulse and prior to placement of electrocardiogram leads. 
During CPR, manual and Doppler pulse checks occurred at both radial and femoral locations 
without discordance (lack of pulse was found in both locations by both modalities). After 
placement of electrocardiogram leads, asystole was identified. Despite the continuation of 
CPR, there was no return of spontaneous circulation, and resuscitation efforts were 
eventually halted. 

 

Case 2  

Investigators applied the Doppler to the femoral artery site of an 82-year-old male 
undergoing chest compressions for a putative PEA rhythm. At the first Doppler pulse check, 
there was a concordant finding of pulselessness. At the second Doppler pulse check, there 
was a discordant Doppler-positive-palpation-negative pulse. Compressions resumed at the 
direction of the code-runner without a repeat manual pulse check. At the next pulse check, a 
discordant Doppler-positive-palpation-negative pulse again occurred. A repeat manual pulse 
check was again negative at which time a member of the code team visually recognized the 
presence of a pulse in the form of a bounding carotid artery. A non-invasive blood pressure 
was measured at 160mmHg/100mmHg. The patient survived to ICU admission. 

 

Case 3  

Investigators applied the Doppler to the femoral artery site of a 72-year-old male undergoing 
chest compressions for a putative PEA rhythm. During CPR, manual and Doppler pulse 
checks found no pulse throughout the code. There was no return of spontaneous circulation, 
and resuscitation efforts were eventually halted. 

 

Case 4  

Investigators applied the Doppler to the femoral artery site of a 79-year- old male 
undergoing chest compressions for a putative PEA rhythm. At the first Doppler pulse check, 
there was a discordant Doppler-positive-palpation-negative pulse. Compressions resumed at 
the direction of the code-runner without a repeat manual pulse check. At the next pulse 
check, a concordant Doppler-positive-palpation-positive pulse occurred. A non-invasive 
blood pressure was measured at 58mmHg/30mmHg. Resuscitation efforts continued, 
including intermittent chest compressions based on manual pulse checks, and the patient 
survived to ICU admission. 

 

Case 5  

Investigators applied the Doppler to the femoral artery site of a 72-year-old female 
undergoing chest compressions for a putative PEA rhythm that developed during a surgical 
procedure. At the first Doppler pulse check, there was a concordant finding of pulselessness. 
At the second Doppler pulse check, there was a discordant Doppler-positive-palpation- 
negative pulse. A radial artery catheter was placed at this time demonstrating a blood 
pressure of 80mmHg/50mmHg. In the presence of an arterial line, manual and Doppler pulse 
checks were no longer performed. The patient eventually expired prior to leaving the 
operating room. 
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Case 6 
Investigators applied the Doppler to the femoral artery site of a 35-year-old male undergoing 
chest compressions for a putative PEA rhythm. During CPR, manual and Doppler pulse 
checks confirmed pulselessness at multiple timepoints without discordance. There was no 
return of spontaneous circulation, and resuscitation efforts were eventually halted. 

 

Case 7  

Investigators applied the Doppler to the femoral artery site of a 54-year-old male undergoing 
chest compressions for a putative PEA rhythm. At the first Doppler pulse check, there was 
discordance between a Doppler-positive pulse and an “ambiguous” manual pulse. A repeat 
manual pulse check was performed, and a pulse was identified. A non-invasive blood 
pressure was concurrently measured at 102mmHg/54mmHg. The patient survived to ICU 
admission. 

 

Case 8  

Investigators applied the Doppler to the femoral artery site of a 59-year-old male undergoing 
chest compressions who had been shocked from pulseless ventricular tachycardia into a 
putative PEA rhythm. At the first Doppler pulse check, there was a discordant Doppler- 
positive-palpation-negative pulse. A repeat manual pulse check was performed, and a pulse 
was identified. A non-invasive blood pressure was measured at 127mmHg/42mmHg. The 
patient survived to ICU admission. 

 

DISCUSSION 
The present case-series suggests that during attempts at in-hospital resuscitation, standard 
manual pulse checks frequently lag behind the Doppler recognition of the return of 
spontaneous circulation. The failure to identify a pulse on manual palpation may occur 
across a wide range of blood pressures, including in the presence of significant systemic 
hypertension. 

 
Prior studies have documented the difficulty of determining pulselessnes via manual 
palpation. In one study for example, investigators used a cardiopulmonary bypass model of 
pulselessness in a group of 206 emergency medical technician and paramedic trainees and 
practitioners.1 They brought subjects into a cardiac operating room and asked them to 
determine the presence or absence of a pulse by palpation of the carotid artery without 
knowing the cardiopulmonary bypass status of the patient before them. The median time to 
diagnosis of pulselessness among study subjects was 30 seconds. When asked to evaluate 
the group of patients who were not on cardiopulmonary bypass, 45% of study subjects made 
an incorrect diagnosis of pulselessness despite systolic pressures > 80mmHg. Conversely, 
when patients were on bypass, 10% of participants diagnosed a positive carotid pulse despite 
the absence of pulsatile flow. When pulsatile flow was found, it took a median of 15 seconds 
to make this determination. 

 
A second group of investigators inserted aortic pressure catheters in patients undergoing 
CPR. They found that of 94 patients who were diagnosed clinically with electro-mechanical 
dissociation (since re-named PEA), 41% were found to have measurable aortic pulsations. 
Two of these patients were found to have systolic pressures greater than 90mmHg.5 

In the present case-series, the observation that 3 of 5 discordant cases were subsequently 
found to have a manually palpable pulse suggests that the addition of a portable Doppler to 
resuscitation efforts may enhance the accuracy of manual pulse checks. The portable 
Doppler pulse check is a practical and easily performed intervention that may help to 
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address the difficulty of assessing pulsatility in a reliable and timely fashion. However 
several limitations of the present case series should be highlighted. Most importantly, the 
effects on patient-outcomes of increasing the sensitivity of pulse checks during CPR are not 
known. Given the small convenience sample reported in the present case series, the benefits 
of Doppler pulse checks remain speculative. Among the potential benefits includes the 
possibility that the addition of Doppler pulse checks could prevent premature abandonment 
of the resuscitation effort based on an incorrectly negative manual pulse check. Supporting 
this notion, recent evidence has described significant differences in resuscitation times 
between hospitals, with more favorable outcomes associated with institutions that continue 
resuscitation for longer periods.6 It is also possible that of the 3 concordant cases, some may 
have had spontaneous circulation that was missed by both pulse-check modalities which, if 
true, could imply that Doppler pulse checks are not sufficiently sensitive to prevent 
premature abandonment of resuscitation efforts. Further study is needed to investigate 
whether Doppler pulse checks may prove a useful addition to future in-hospital resuscitation 
algorithms. 
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