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Objectives

• Utilizing the evidence in the literature and in your work setting to guide 
the creation of a standardized care pathway.

• Applying core concepts to clinical patient groups that may benefit from a 
standardized care pathway.  

• Contrasting patient characteristics with system structures to formulate a 
plan to make system change. 

I hope that this presentation will make you feel more confident with…



Nurses thinking like a detective:

Set the scene. 
What happens/ed from start to finish?
Look at the problem from all views. 
Find out as much information as possible. 
Look at all subjective and objective data.

https://depositphotos.com/photos/detective.html

Who?
What?
When?
Where?
Why?



Carotid Endarterectomy 
What is it? Who needs this surgery? 



Intra-Operative & Post-Operative Care 
What can happen in the OR? What are recovery concerns?

• Intra-Op:
• BP fluctuations: Multifactorial

• Prior history of HTN
• Carotid manipulation
• Pain-induced sympathetic nervous 

system stimulation
• Anesthesia induction

• Treatment:
• Hypotension (hypovolemia): Cautious 

volume expansion with isotonic 
crystalloid, colloid, or blood

• Hypotension (normovolemia): IV 
phenylephrine, norepinephrine

• Hypertension: IV labetalol, nitroglycerine

• Post-Op:
• Most Common Complications:

• Cranial nerve injury
• Neck hematoma or bleeding
• Hypotension
• Hypertension
• Cerebral hyperperfusion syndrome: 

• 0.4%-7.7% incidence
• Stroke: 2.3%
• Infection: <1%
• Anesthesia-related complications

• Majority of complications arise within the 
first 8 hours of recovery.

Society for Vascular Nursing – Carotid endarterectomy (CEA) updated nursing clinical practice guideline (June 2017)



Nursing Considerations
What are care expectations? Things to look for?

Neuro Assessments

• Neuro checks will be done q 1 hour with VS X 2, q 2 
hr. X 2, and then q 4 hr.

• During Neuro checks assess for mental orientation 
and level of consciousness.

• Assess Cranial Nerves:

• Hypoglossal- Midline tongue, swallow
• Facial- Smile and puff cheeks
• Vagus- Ability to speak
• Spinal Accessory- Raise arms and sustain for 3 

seconds

• Assess pupillary reaction during neuro checks. 

• Assess all four extremities for equal strength, 
movement, and sensation.

Physical Assessments: 

• Airway is intact 

• Neck for edema, hematoma, tracheal deviation 

• Respiratory distress (stridor)

• Drooling and/or problems swallowing. 

• Assess heart & breath sounds.

• Incision – Approximation of edges, bleeding, drainage, 
or redness 

Assess Vital Signs: Due to manipulation of 
baroreceptors close to the carotid artery, BP control is 
very important and must be within normal parameters. 

Evaluate heart rhythm for any arrhythmias.

American Association of Neuroscience Nurses (AANA)– Nursing care of the carotid endarterectomy (CEA)/stent patient (date unknown)



Evidence
“Don’t reinvent the wheel”



Evidence
What does the literature say? Here are some highlights…

• Not much evidence in the 
literature.

• Strength of the evidence: 
Majority of articles were non-
experimental and quality 
improvement.

• There was evidence that care 
pathways lead to better 
outcomes, better patient 
satisfaction, & shorter LOS



Evidence
Nursing Guideline (2017)



What Are We Doing at JHH?
What is current practice? Does it align with the Guidelines?

Current Patient Flow Units
• Vascular Surgery:

• Patient is inpatient or outpatient OR for 
CEA Recovers in SICU  d/c to home

• Rationale: Frequent neuro checks & 
frequent VS

• Mostly involves SICU nursing staff, with 
overflow going to WICU, CVSICU

• Neurosurgery:
• Patient is inpatient or outpatient OR for 

CEA Recovers in NCCU  d/c to home
• Rationale: Frequent neuro checks & 

frequent VS
• Mostly involves NCCU nursing staff 

Proposed Patient Flow Units

• ICU Track
• SICU (overflow in WICU, CVSICU) 
• NCCU 

• IMC Track #1
• PACU
• CVPCU
• Zayed 11W
• Neuro IMC

IMC Track #2
• ICU
• CVPCU
• Zayed 11W
• Neuro IMC



What Are We Doing at JHH?
Same procedure, different standards

Neuro Critical Care Unit (NCCU)
• Vital Signs: 

• q15” x4
• Q1h

• Neuro checks: 
• GCS in first 30min

Surgical Intensive Care Unit (SICU)
• Vital Signs:

• Q15” x4
• Q30” x2
• Q1h for 12 hours
• Q2h x6 (for 14 hours)

• Neuro checks:
• Q15” x4
• Q30” x2
• Q1hr for 12 hours
• Q2h



What Do Our Policies Say?
Do our current policies and unit criteria meet the needs of the patient?



Stakeholders

• Physicians
• Vascular surgeons
• Neurosurgeons 

• Dept & JHH Leadership
• DON
• Stroke Team
• Nurse managers/CNSs/Educators from

• Zayed 5 PACU (Vascular surgery)
• ICUs:  SICU, WICU, CVSICU, NCCU
• IMCs: CVPCU, Zayed 11W, NIMC

Who should weigh in? Who will be influenced by changes?

That’s a lot of people!
Is there anyone else that I’m 

forgetting? 

How am I going to convince them all?



Creation of a Proposal
Propose the change, then elicit feedback to improve the proposal!



Creation of a Proposal
Sell it to the stakeholders



Creation of a Proposal
Keep it objective. Use the evidence. The beginnings of a Care Pathway.



Creation of a Proposal
Creation of Decision Support Diagram



Creation of a Proposal 
Patient-Centered, Simplified Neuro Assessments



Creation of a Proposal
Patient-Centered, Simplified Vital Signs



Planning

• Creation of goals
• What are the goals of the Joint Commission? Goals of the Stroke team? Goals of the 

nursing staff? Goals of the medical team?

• Creation of a timeline
• What are milestones for the project? How long will things take?

• Engage new units, get them excited
• Speak with leadership, elicit feedback from the bedside

• Get to the Roots: Harmonize EMR order-set
• What are current units using for orders? Who is impacted? How can we streamline?

What will nursing need to do to make this work?



Planning

• Admission criteria, policies, patient education
• Any revisions or updating needed? How can we get Vascular Surgery & Neurosurgery 

to align?
• Creation of a standardized patient care plan & discharge education plan
• Updating the EMR flowsheet to encompass “PACU/IMC” and programming the “Work List” 

reminders appropriately 

• Harmonize Education
• How am I going to educate so many people? What do I need to teach them?

• MyLearning creation
• Instructional videos
• Skills Days/Annual Reviews
• In-services
• 1:1 education/feedback

• Assessment & Reassessment
• What metrics should we follow, pre & post implementation?
• Morbidity, mortality, LOS, documentation audits, HERO events, etc. 

What will nursing need to do to make this work?



Implementation
Standardization using the Electronic Medical Record



Staff Education
“Say it 6 different times, 6 different ways”



Staff Education
Educating nurses using technology



Staff Education
Standardized Education Using “MyLearning”



Harmonized Care Plan
Standardizing to Improve Patient Care



Harmonized Discharge Education
Making sure our patients all receive the same education



The Results
Did it work? 



Study Population

• Retrospective review 
• Patients who underwent a CEA for carotid artery stenosis at JHH 

between November 2019 and November 2022.
• Pre: November 2019-April 2021
• Post: May 2021 – November 2022

• For patients who underwent multiple carotid procedures, only the first 
carotid endarterectomy was included. 

• Did not include carotid artery stenting or trans-carotid artery 
revascularization (TCAR) were not included in the analysis.

• Study approval was obtained from the Johns Hopkins Medicine 
Institutional Review Board. 

Methods



Data
Patient Characteristics

• In total, 149 patients (70.2±10.9 years old, 60.4% male, 75.7% non-
Hispanic white) underwent a CEA during the study period. 

• Of these, 83 (55.7%) were treated during the pre-initiative period and 
66 (44.3%) were treated during the post-initiative period. 

• Overall, patient characteristics were relatively similar between the two 
groups, with one exception: 

• there were significantly fewer patients requiring urgent/emergent 
procedures in the post-initiative period compared to the pre-
initiative period (30.0% vs. 11.0%; P<0.001). 



Data

• There was a significant reduction in ICU 
admissions (46.2% vs. 90.4%; 
P<0.001 ). 

• The median total hospital charges per 
patient per day were $13,364 (IQR 
$11,506-$14,673) in the post-initiative 
group compared to $14,037 (IQR 
$12,218-$16,038) in the pre-initiative 
group (P=0.03). 

• Difference: -$1,631 per patient day, 
equivalent to total savings of $102,753 
in post-initiative period.

• There were no significant changes in 
the frequency of in-hospital stroke, 
death, or hospital length of stay 
between groups (all, P>0.05).  

The Results

Outcome Pre-Initiative
(N=83)

Post-Initiative 
(N=66) P-value

Postoperative Level 
of Care

<0.001

Intermediate Care 30 (46.2) 75 (90.4)

Intensive Care Unit 35 (53.9) 8 (9.6)

In-hospital Stroke 3 (3.6) 0 (0.0) 0.12

In-hospital Death 0 (0.0) 0 (0.0) —

Median Length of 
Stay (IQR)

1 (1,1) 1 (1,1) 0.43

Median Total 
Hospital Charges 
Per Patient Per Day 
(USD, IQR)

14,037.94 
(12,218.34, 
16,038.68)

13,364.67 (11,506.14, 
14,673.06) 0.03



Limitations

• A single institution study, which may limit the generalizability of the study results. 
• Limited our analysis to patients undergoing CEA only, because we had a pre-

existing care paradigm to admit carotid stenting patients & TCAR patients to the 
IMC unit.

• We have subsequently expanded our standardized care paradigm to include 
patients who undergo carotid artery stenting & TCAR, so we are unclear how it has 
impacted these populations. 

• Finally, the number of postoperative adverse events (stroke, death) was very low, 
which limited our ability to perform risk-adjusted comparisons of these outcomes 
between groups. 



Next Steps

• Improve documentation
• PACUIMC documentation using the “Neuro Intervention” flowsheet
• Care Plans
• Discharge teaching
• Making sure orders are appropriate

• Track IMCICU downgrades and ICUIMC upgrades better
• Staff training (provider & nursing), continuing education, float staff
• Continue PDSA cycles – assess and reassess

• Can we fast track these patients even more?
• Can we simplify vital signs/neuro assessments further?

How can we improve?



Conclusions

• By using the evidence, we were able to:
• Create a standardized, comprehensive care pathway
• Decreased ICU admission rates, opening beds for other patients
• Reduced hospital charges without compromising patient outcomes

The big picture 
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Questions?
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