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Abstract

The loss of acquired skills or knowledge (known as skill decay), is a well-known phenomenon that happens to every human.  Some skills fade over time, and some knowledge gets lost over time, especially with disuse.  Amongst Certified Registered Nurse Anesthetists (CRNAs), skill decay could have significant detrimental effects, as the decayed skill or knowledge could lead to a negative patient outcome.  Current research seems to indicate that simulating a previously-learned skill, such as central venous catheter (CVC) insertion, can reduce skill decay.  The purpose of this project was to determine if a longitudinal assessment and simulation of a CVC insertion (Q 6 month), would reduce skill decay amongst CRNAs.  
A pretest-posttest design was used. Prior to any intervention, 46 CRNAs (N=46) were sent a longitudinal assessment in order to understand their perceived ability and willingness to insert a CVC. Next, using a standardized central line insertion checklist to track results, CRNAs were scored on their ability to simulate a CVC insertion via task trainer.  After the initial insertion, an educational refresher was given and the proper insertion technique demonstrated.  The CRNAs then demonstrated their insertion ability immediately following the education and showed significant improvement (P<.0001).  Six months later, 20 of these CRNAs (N=20) returned to simulate a central line insertion again, this time with no education or demonstration.  At the 6 month interval, the CRNAs retained almost all of their attained skill (P  0.0109).  This study may have implications for reducing skill decay amongst CRNAs, and may be a part of a comprehensive longitudinal assessment plan nationwide.  
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Most every adult has some skill that has either been eroded over time or has been completely lost.  This is known as skill decay. More formally put, skill decay is the “loss or decay of trained or acquired skills (or knowledge) after periods of non-use" (Bennett, Stanish, & McNelly p 58).  This decay can happen slowly over time, but it also happens in as short of a time as 1 month of “non-use” (McGaghie, 2015).  
In a casual sense, skill decay may not have a significant impact on someone’s life, but in certain sectors it can be devastating.   The U.S. military identified skill decay as a key problem for peace-time troops, and spends considerable time and money on maintaining a force that is ready for combat (Angel, 2000).  A military force that does not know how to win a war is not much use.  In healthcare, the cost for skill decay can be equally catastrophic.  If a surgeon has not performed a particular surgery in a year, it is likely that they may not be able to perform the procedure proficiently (Barsuk, et al., 2010).  If an emergency room physician works in an adult-only ER and has not worked with children in years, they will likely be unsafe when they need to run through routine pediatric interventions (Ansquer, et al., 2019).  A Certified Registered Nurse Anesthetist (CRNA) who practices exclusively in an endoscopy center may not have used a fiberoptic scope to intubate since their training and might not be able to perform it safely.
One way that has been shown to be effective in mitigating skill decay is through the use of simulation.  The use of simulation has been around for centuries, but with the advent of more improved technologies, the difference between “real world” scenarios and simulated ones can be negligible.  The use of simulation to reduce skill decay, is cost-effective, relatively easy to implement, and can have a positive impact on job satisfaction.

Background
Amongst CRNAs, skill decay can be profound.  CRNAs are trained to be independent practitioners, so they complete their training and education with the ability to treat children and adults, put in epidural catheters, central lines, and cricothyrotomies.  They are trained on ultrasound, fiberoptics, and arterial line insertions.  CRNAs are able to do complex nerve blocks or basic sedation for a colonoscopy.  However, for numerous reasons, CRNAs can suffer significant skill decay, potentially leaving their practice unfulfilled and their patients at risk.  
Three common reasons for skill decay amongst CRNAs are 1) practice setting, 2) scope of practice limitations/restrictions, and 3) infrequency of a procedure.  
Practice setting
The type of patients or procedures done at a clinical setting determine the experiences a CRNA will face. A CRNA might work in the military (CRNAs are used extensively, almost exclusively, in the United States military) and never put in a labor epidural.  Perhaps a CRNA practices in an endoscopy center and never needs to place an arterial or central line.  Or maybe the CRNA works at a hospital that does not treat pediatric patients, so they only work with adults.  Where a CRNA choses to practice will greatly influence their skill decay.  
Scope of Practice Limitations/Restrictions 
Amongst advanced practice providers (APPs), CRNAs may have one of the most restricted practices.  This may be due to antiquated laws that were put in place decades ago by physicians (who were mostly male) to limit what CRNAs could do (who were mostly female) and to require undue supervision constraints.  Also, many local facilities restrict CRNA practice at the behest of the physician anesthesiologists who want to control certain aspects of anesthesia practice.  CRNA practice may be restricted because of billing issues, as physicians may able to reimburse more if they do a procedure themselves instead of the CRNA, even though the CRNA is performing the exact same procedure.  	Comment by Microsoft Office User: Not wrong and in fact likely does contribute to restrictions but I’m not sure pointing out the gender issue adds to the point
Infrequency of a Procedure
One example of an infrequent procedure is a cricothyrotomy.  A cricothyrotomy is an emergency airway that is surgically placed directly into the trachea.  Because of the many tools CRNAs now have at their disposal to perform intubation (video laryngoscopes, fiberoptic bronchoscopes) and because CRNAs may work somewhere where a surgeon is around who can perform a tracheostomy if needed, CRNAs rarely need to perform cricothyrotomies.  In fact, most CRNAs will practice long and impressive careers without ever having done one, but if the time came, they would be expected to perform it.   Another example of an infrequent procedure that is especially important to Henry Ford Hospital (HFH) is the insertion of central lines.  There was a time when every patient in whom inserting a peripheral intravenous (IV) line was difficult, had a central line placed.  Central lines were ubiquitous in the operating room, and CRNAs placed them frequently.  Over time it became clear that placing central lines was not a benign procedure and was full of potential negative consequences (infections, pneumothorax, vessel injury, etc.).   Central line insertion is now done only in special circumstances, and as a result, CRNAs rarely place central lines anymore.  
Significance
HFH employs approximately 70 CRNAs.  Because of the voluminous case load and diversity of patients at HFH, CRNAs are expected to be able to perform an array of techniques along a wide spectrum of patients. This may mean administering light sedation for a colonoscopy one minute, but later that day the CRNA may be asked to insert both central and arterial lines for a transplant patient.  On a Thursday they may be putting in epidurals and spinals in the labor and delivery unit, but on Friday they are responding to emergency airway calls throughout the hospital.  
Because of this large variety of cases, as well as the volume of anesthesia cases on any given day, it may be months or up to a year since a CRNA has performed a certain skill.  One skill that HFH CRNAs rarely performs is central venous catheter (CVC) insertion.  Of the 3 reasons for potential skill decay listed above (practice setting, scope of practice, and infrequency of a procedure), all of these apply to CVC insertions for CRNAs at HFH.
In the current practice setting, CRNAs share cases with physician residents training in anesthesiology.  This is not a competition, but because residents are learners, they often are assigned cases that are more challenging and will allow them to get much-needed practice on skills like CVC insertions.  As a result, most cases that require a CVC insertion are assigned to a resident.  
While the scope of practice of CRNAs at HFH includes CVC insertion, the culture is that it is physician-led.  This means that if the anesthesiologist does not want the CRNA to insert the central line, the CRNA would have to attempt to negotiate with the physician to do it, or ask the CRNA manager to intervene on their behalf.  This requires some courageousness by the CRNA to call in a supervisor to mediate the situation or to professionally confront the physician.  Often what happens is that the CRNA is not confident in their ability to insert the CVC (because of skill decay), and when the anesthesiologist resists their desire to insert it, they do not feel empowered to fight for their scope of practice.  
Lastly, CVCs are used less and less frequently.  As stated above, CVCs are not a benign procedure and always come with a risk.  As a result, CVCs are inserted as a last resort or only when clinically necessary.  This means that CVC insertion is much less common that it used to be.  
For these reasons, the CRNAs at HFH suffer from significant skill decay as it relates to CVC insertion.  In a recent survey sent by the HFH CRNA Education Committee to assess what skills the CRNAs at HFH wanted re-education on, CVC placement was the most requested (Olson, 2018).  This likely means that the CRNAs’ self-perceived ability in CVC insertion is low. 
According to a recent survey by Brown-Mahoney et al (2020), 15.4% of CRNAs plan to change jobs in the next 2 years.  Of the reasons leading to this high turnover rate, autonomy and skill variety were the most significant.  One way to increase both autonomy and skill variety is to empower CRNAs to perform CVC insertions.  As CRNAs increase their autonomy and skill variety by maintaining proper CVC insertion technique, their likelihood to leave their current job may decrease.
The use of simulation for reeducation has been shown to significantly reduce skill decay.  Although simulation has been around for centuries, its application in the health care world has grown tremendously over the past two decades. Its use has been well-documented and it is generally agreed that simulation is of added benefit to learners (Au et al., 2018).  There are many reasons for this. Simulation has been shown to be as effective in training health care workers as real-world experience (Pfiefer et al., 2016).  Many health care curricula are now requiring simulation as part of their training.  This is because the training, debriefing, and technology of simulation has improved so much in recent years that simulation can be as similar and beneficial as the real thing.  Furthermore, simulation allows a learner to practice a skill with no harm to a patient.  For example, historically a CRNA student would intubate the first time on a real, live human.  But with the implementation of simulation, a CRNA student could be proficient at intubating (or any other skill, for that matter) before ever touching a patient.  The risk for harm is greatly reduced.
Clinical Questions
 Would CRNAs’ CVC insertion skill be improved through a quality improvement process with simulation?  Could CRNAs’ self-perceived ability to insert a CVC be improved following simulation? Would CRNA morale and job satisfaction increase through a simulation-based intervention?
Literature Search
A literature review was performed through the PubMed, CINAHL, and Cochrane databases.  The terms “anesthetist” and “simulation” were used which generated 70 articles from the last 5 years.  Articles were eliminated if they were not relevant to CRNA practice or did not include simulation as a learning tool.  Eventually the reference list search in these articles (especially the Kelly, et al, 2019 article) were accessed which led to the final selection of 9 articles. 
Frequency and Type of Simulation
Sullivan et al., (2019) helped explain some of the different ways in which simulation can be used, as well as timing of its use. This established an important concept: there are different types of simulation and ongoing training.  Low-dose high-frequency training (LDHF) is of specific interest, as many of the studies (Eblovi et al, 2017, Wiggins et al., 2018, Pfiefer et al., 2016 & Picard et al., 2015) recommend that method to prevent skill decay.  LDHF simulation is a method of retraining that occurs often (per the evidence, at least every 6 months) and the “low-dose” refers to a short training.  Several of the studies offered a 30-minute retraining every 6 months as an effective LDHF program.  Cepeda Brito et al., (2017), showed that ongoing training as early as 3 months after initial training showed no benefit when compared to ongoing training starting at 6 months.  This quality improvement project seeks to use LDHF simulation as the method for preventing skill decay.
Skill Decay Timeframe
	  In their 2016 study, Pfiefer et al., suggested that the skill decay is present 6 months after initial training.  Picard et al (2015) reinforced this timeline, suggesting that skill has decayed at 6 months, but perhaps begins even earlier.  Eblovi et al., (2017) comes to a similar conclusion and assert that skill regression may begin as early as 4 months after initial training.  With their 4-year project studying emergency physicians, Ansquer et al., (2019) indicated that skill regression begins at least as early as 6 months after initial training.  Skill decay seems to begin at some point before 6 months.
Simulation to Mitigate Skill Decay
The article “Improving skills retention after advanced structured resuscitation training: A systematic review of randomized controlled trials” (Lam, et al. 2019) really set the groundwork for this discussion.  It established that simulation is an effective learning tool for both initial training and for preventing skill decay.  Wiggins et al., (2018) and Ostrowski, Morrison, & O’Donnell (2019) affirmed that simulation is an effective education tool.  Both Pfiefer et al., (2016) and Picard et al (2015) reinforced the effectiveness of simulation.  Eblovi et al., (2017) seemed to show that maintenance training with LDHF simulation might be the best way to reduce skill decay.
A summary of the literature review suggests that: 1) simulation is an effective educational tool, 2) skills decay occurs sometime between 4-6 months after an initial training, 3) ongoing training should happen between 4 and 6 months after initial training in order to maintain skill proficiency, and 4) maintenance training with low-dose high-frequency simulation might be the best tool for ongoing training.
Organizational Assessment 
Henry Ford Health System has made their mission, vision, and values very clear:
Mission:
We improve people's lives through excellence in the science and art of health care and healing.
Vision:
We will be the trusted partner in health, leading the nation in superior care and value -- one person at a time.
Values:
· Compassion: We provide a heartfelt experience to every patient, member and each other.
· Innovation: We continuously pursue what's possible through research, education, clinical and operational excellence.
· Respect: We honor the commitment to our communities by acting with integrity, courage and inclusion.
· Results: We reliably deliver on our promise to be leaders in safety and affordability, ensuring the health of our communities (Henryford.com, 2020).
This project seeks to “pursue what’s possible through research, education, [and] clinical …excellence.” Furthermore, this project seeks to help the CRNAs be “leaders in safety and affordability, ensuring the health of our communities.”  A strengths, weaknesses, opportunities and threats (SWOT) analysis was performed to help determine HFH’s current situation and to see if there were areas that the mission, vision, and values could be met through this project.
Strengths
CRNA Eagerness
The CRNAs at HFH are both eager and interested in improving their skills and improving their practice.  In fact, a recent survey of the CRNAs at HFH showed retraining of central line insertion as a top desire (Olson, 2018).  The CRNAs have been eager to participate in CVC insertion retraining and often discuss their concern about skill decay.  
Also, the simulation center at HFH has the equipment (including central line insertion mannequins and ultrasound machines), time and space to accommodate the CRNA simulation.  The simulation center staff were supportive and eager to participate in this quality improvement.  
Organizational Support
HFH has also made proper CVC insertion a top priority and has implemented a validated checklist that is easy to view and chart in EPIC.  As a teaching institution with a high need for central lines, HFH also needs many providers who are proficient in CVC insertion.  
CRNA Leadership 
One significant value strength at HFH has is that the leadership team is headed by CRNAs.  Having CRNA leadership helps ensure that there is a mutual goal of  improving CRNA skills and practice.  The CRNA leadership is eager for CRNAs to maintain central line insertion proficiency and has stated that as one of the main goals for the group.  
Weaknesses
Infrequency
As mentioned earlier, the infrequency of CVC insertion has led to skill decay.  This is related to staff restricting practice of CRNAs, residents getting cases that require CVC insertion instead of CRNAs, and CRNAs at times declining insertion because they do not feel comfortable with the skill.  It is difficult to determine how frequently CRNAs are inserting CVCs at HFH main, but a verbal survey indicates it is less than 1/year (Olson, 2018).  	Comment by Microsoft Office User: You probably could have searched the precise number through billing but it’s not important. You know it’s low.
Physician Colleague Culture
Occasionally physician anesthesiologists can be a stumbling block to CVC insertion for CRNAs.  If a physician does not want a CRNA to insert a CVC but instead wants to do it themselves or even may ask a resident that is not assigned to that case to do it, then it infringes upon the CRNA’s opportunity for skill maintenance. 
Also, other CRNAs see HFH as a place where the anesthesiologists do not collaborate or work well with the CRNAs.  CRNAs in Michigan generally see the culture of HFH anesthesia department as physician-centered and that CRNAs work for the anesthesiologists, not with them.	Comment by Microsoft Office User: I don’t know about this statement. It’s not really a fact  by definition. I wonder if rewording should be considered or if it’s even needed
Staffing
Getting time for CRNAs to participate in HDLF simulation could be a challenge.  All health systems face significant budget challenges and HFHG is no exception. It is not uncommon to staff an anesthesia department with the minimum number of CRNAs needed to cover anesthetizing locations, which can mean allowing time for continuing education or other non-patient care activities may be restricted.    
Case Assignments
Case assignment can be tricky, as the anesthesia residents do need to have an adequate number of cases in order to graduate, so they may receive preference over CRNAs for cases that require CVCs.  However, once those goals have been met, those cases do not have to automatically go to residents.  There needs to be collaboration in case assignments with the CRNA board runner and anesthesiologist board runner.
Work Effort
	Because of the complexity of cases and tight staffing parameters, Henry Ford is generally seen as a place where CRNAs work hard.  At many facilities the anesthesia team may have down time during the day, but that is typically not so at HFH.  As a result, it is rare that an experienced CRNA will transfer to HFH main; they generally think the CRNAs work too hard.  	Comment by Microsoft Office User: Not sure I’m understanding the relevance to your project
CLABSI
In 2015 HFH had 64 Central Line Associated Blood Stream Infections (CLABSI).  In the following 3 years (2016-2018), that number was reduced to 38, 31, and 36 respectively.  But in 2019 that number increased to 56 and the hospital is on track to have 45-50 CLABSI for 2020.  In an effort to reduce CLABSI nationwide, the Center for Disease Control and Infection Prevention (CDC) developed a 5-point bundle.  Of the 5 points, 4 of them are related to insertion.  Pronovost et al (2006) used this bundle in a multi-center cohort study and reduced CLABSI rates by 66%.  For this bundle to have the significant impact that it had, Pronovost el al. performed an extensive education program to all providers who inserted central lines.  	Comment by Microsoft Office User: I’m thinking this was written a while ago. Can you get an actual number now?
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Opportunities
COVID
	As COVID cases continued to rise in the early days of the pandemic, changes in practice occurred at HFH.  When the first wave of COVID cases hit, this led to an increase in CVC insertions by the CRNAs as they were providing care in the ICUs.  How this will impact practice in the future is unknown, but it may lead to the use of CRNAs in atypical ways (as it did before), like CVC insertions.	Comment by Microsoft Office User: This paragraph needs to be reworked for the present tense.
Scope of Practice Issues
	 While Michigan recently passed legislation removing supervision requirements and potentially improving the general scope of practice for CRNAs, many facilities in Michigan do not let CRNAs insert CVCs.  It has been demonstrated nationwide is that it is most efficient and cost-effective to let all APPs practice to their fullest scope, so, combined with the recent removal of the supervision requirement, this may change in coming years.
Threats
Billing/Anesthesia Groups
A common trend in the business of anesthesia is the outsourcing of anesthesia services.  Hospitals and health systems often take CRNAs and anesthesiologists off of their payrolls and hire an anesthesia group to run the department.  This often drastically changes the culture and scope of practice for CRNAs.  Many hospitals and systems in the Southeastern Michigan market have already switched to this model. 
Turnover
	While Henry Ford’s reimbursement package is competitive for CRNAs, many CRNAs have left for other health systems. While HFH may not ever be able to compete financially with some other systems, it can offer a scope of practice and a culture that is very attractive and thereby increases retention.
Cost
The cost of this project was concentrated in two main areas: materials and staffing.  A central line kit that is used at HFH costs about $115.  One central line kit can be used by many providers during the simulation, reducing the cost.  Previous central line insertion courses have been able to use one central line kit up to 10 times.  The ultrasound machines are already purchased, and their usage does lead to wear and tear, but the cost is minimal and an already assumed cost within the department budget. The SIM lab does have a significant support cost, but it is not billed directly to the anesthesia department, and it is not necessary to use the lab.  This simulation could be done in any appropriate room or venue.
The CRNAs at Henry Ford are currently paid about $98.50/hour.  An initial central line training course would take about 1 hour, with subsequent refreshers about 30 minutes.  This would total 90 minutes for the first year, and 60 minutes a year after that.  The first-year wage cost would be about $150/CRNA.  With about 70 CRNAs in the department, that equals about $9,000 in wage costs for the first year and $5,910 for subsequent years.  	Comment by Microsoft Office User: Need to revise this to reflect what the costs were.
However, it is possible to incorporate this training into existing scheduled time, leading to no extra wage cost.  CRNAs could be participate in this simulation during scheduled downtime or meetings.  If done during a Wednesday morning meeting, no additional cost would be incurred and the CRNAs could still earn continuing education credits (CEs).   
If the highest cost at $11,300 (combine wage and supply costs) is assumed for the initial year, but CLABSIs are reduced by 1, at the estimated cost of $48,000 (Bell & O-Grady, 2017), Henry Ford Health System has saved $35,000.  If CRNAs are able to perform this simulation in their normally scheduled working hours, the cost goes significantly down and the savings goes up.  Add on top of that the increased job satisfaction from CRNAs, and this cost is a significant net benefit to the system.  
	Highest Possible Costs
	Year 1
	Year 2

	Central Line Kit
	$2,300 
	$2,300

	CRNA Wages
	$9,000 
	$5,910 

	Total
	$11,300
	$8,210

	Cost of 1 CLABSI
	$48,000
	$48,000

	Savings:
	$36,700
	$39,790



	Lowest Possible Costs
	Year 1
	Year 2

	Central Line Kit
	$2,300 
	$2,300 

	CRNA Wages
	$0 
	$0 

	Total
	$2,400 
	$2,400

	Cost of 1 CLABSI
	$48,000
	$48,000

	Savings
	$45,700
	$45,700



Turnover Reduction
	The CRNAs at Henry Ford have stated that they are interested in CVC retraining.  This program would have great potential to increase CRNA job satisfaction and reduce turnover.  Mahoney et al., (2020) estimates that hiring and training of a new CRNA costs between $145,000 and $157,000.  If just one CRNA stayed at HFH as a result of this program, this would pay for itself for years to come.
Efficiency
	The ability for the department to have more providers proficient at inserting CVCs at a high level can only increase efficiency.  When a CVC needs to be inserted, the amount of available providers to insert it would only go up.  This potentially could lead to faster on-time starts and shorter operating room turnover times thereby eliminating costly wastes of time.  

Rationale
As skill decay amongst CRNAs at HFH continues, there needs to be an intervention to mitigate this fade.  One intervention that has proven to reduce skill decay is low-dose high-frequency (LDHF) simulation, completed at least every 6 months.  This retraining has been requested by the CRNAs at HFH and could have a significant impact on job satisfaction and morale.  
During the initial wave of COVID-19 admissions at Henry Ford Hospital, many health care workers were reassigned.  CRNAs were asked to lead turn teams (to turn patients into the prone position), manage intubations across the hospital, facilitate code blue calls, and assist in line placement in the ICU.  Using CRNAs in this way allowed them to work to the fullest of their scope of practice, and it allowed other personnel to spend time working to their fullest scope (like surgeons doing surgery instead of placing central lines).  This crisis was a reminder for the need to keep providers competent in their skills.  Simulating central line placement has been shown to be a safe and effective way to keep providers proficient.

Purpose Statement
Scope
This quality improvement project is focused on the CRNAs at Henry Ford Hospital Main (Detroit) campus.  This project implements an education program via simulating a CVC insertion validated by Henry Ford’s CVC insertion checklist.  Every CRNA at HFH Main was asked to do this supervised simulation every 6 months.  The project was led by the CRNA Education Committee Chair and in cooperation with the CRNA Education Committee.  

Goals
The goals of this project were to; 1) improve CVC insertion technique amongst the HFH Main CRNAs, 2) increase CRNA confidence in their CVC insertion technique, and 3) improve CRNA morale and job satisfaction at HFH Main. 
Conceptual Model
The structural framework for this quality improvement (QI) project is based on the Institute for Healthcare Improvement’s (IHI) model for improvement.  The IHI model for improvement has two basic components: a framework for understanding the QI and a step-by-step process for enacting it.  The basis for the model asks 3 questions: 1) What are we trying to accomplish? 2) How will we know that a change is an improvement? 3) What change can we make that will result in an improvement?  Those questions are answered utilizing the process outlined in figure 1.
[image: ]
Figure 1- IHI Model for Improvement, partially taken from IHI.org.
	The step by step plan IHI suggests for a QI is this: 
1. Form a team
2. Set Aims
3. Establish Measures
4. Selecting Changes
5. Testing Changes
6. Implementing Changes 
7. Spreading Changes
Since this intervention was focused on adult education, Knowles Andragogy theory was chosen as the framework for this quality improvement.  Andragogy is broadly defined as the education of adults (Oxford, 2020).  “Andragogy makes the following assumptions about the design of learning: (1) Adults need to know why they need to learn something (2) Adults need to learn experientially, (3) Adults approach learning as problem-solving, and (4) Adults learn best when the topic is of immediate value” (instructionaldesign.org, 2020).  
Malcolm Knowles identified some specific principles of andragogy:
1. Adults need to be involved in the planning and evaluation of their instruction. 
2. Experience (including mistakes) provides the basis for learning activities. 
3. Adults are most interested in learning subjects that have immediate relevance to their job or personal life. 
4. Adult learning is problem-centered rather than content-oriented.
(Adams, 2020)
	This quality improvement project was designed to improve HFH CRNA CVC insertion technique utilizing an IHI framework and following Knowles andragogy theory.  To follow these principles, this project surveyed the CRNAs on their preference on timing, location and methods.  1) Learners involved in planning/evaluation: Every participant was surveyed post-intervention on their desires for changes in the QI (timing, location, methods, etc.).  2) Experience as basis for learning: The experience of CVC insertion, including the pre-intervention CVC insertion attempt will be the basis for learning.  3) Immediate relevance: As this training was highly requested by the CRNAs, and it has immediate relevance to their job, this QI is very targeted.  4) Problem-centered: this QI was based on a known problem; skill decay.  The focus was on mitigating that problem, not simply delivering content.

Forming a Team
	The foundation of this QI team is the board.  The chairperson is Greg Bozimowski, DNP, CRNA (Professor of Nurse Anesthesia- The University of Detroit Mercy).  The organization board member and site mentor is Teresa (Terri) Carbone, MS, CRNA, CPHIMS (Director of Surgical Services- Henry Ford Hospital).  The designated reader and implementation coordinator is Hassan Chaaban PhD, CRNA, CHSE (Director of Advanced Practice Providers- Henry Ford Health System).
	Other key members of the implementation team were Claude Johnson MS, CRNA (CRNA Manager- Henry Ford Hospital) and Joshua Olson MS, CRNA (CRNA Education Committee Chair).  Mr. Johnson is a key leader in facilitating the availability of CRNAs so they can be a part of this project.  His leadership team consists of Katrina McKenna MS, CRNA (CRNA Supervisor- Henry Ford Hospital) and Christy Baginski MSN, CRNA (CRNA Supervisor- Henry Ford Hospital) who were also key in organizing this implementation.  
Set Aims 
	The IHI states that all aims should be time specific and measurable.  Furthermore, they need to be safe, effective, patient-centered, timely, efficient, and equitable (IHI.org, 2020).  
Safe- the simulations took place on mannequin simulators and all safety protocols instituted by HFH were adhered to.
Effective- Low-dose high-frequency simulation has been shown to be a very effective method for mitigating skill decay.
Patient-Centered- This QI is focused on improving CVC insertion technique and improving CRNA satisfaction which both have significant outcome improvements for patients.
Timely- This QI seeks to began in 2021 and will follow the every 6-month pattern thereafter.  
Equitable- All full-time CRNAs will be able to participate and designated time slots will be uniform.
Establishing Measures 
	The IHI established that measures should be focused on processes and outcomes.  The aims of this QI have been stated above and represent the outcomes.  To measure CVC insertion technique, the established checklist from HFH was followed (see Appendix B).  In the initial training, prior to any intervention, CRNAs’ baseline for CVC insertion technique was measured following this tool.  A percentage score will be given based on items missed and items out of order.  
	To measure CRNAs’ perceived ability to insert a CVC, they completed a 3-question survey prior to the QI intervention:
1) On a scale of 1-10, how comfortable are you with insertion of a central venous catheter?
2) On a scale of 1-10, how safe do you see your CVC insertion technique?
3) On a scale of 1-10, how likely would you be to insert a CVC on one your patients?
In an effort to measure CRNA job satisfaction, a survey that includes an Employee Net Provider Score (eNPS) was used.  The eNPS tool asks employees how likely they are to recruit friends to work with them. In this case, how likely is a HFH CRNA to recommend HFH as a place to work? It can also be used to measure how likely an employee would recommend the product of their company. In this case, how likely would a CRNA recommend a friend to come to HFH for medical care (Leapsome.com, 2020)?
The questions are:
1) How likely are you to recommend Henry Ford as a place to work for CRNAs?
2) How likely are you to recommend that friends and family receive their medical care at Henry Ford?
3) How would you rate your overall job satisfaction at Henry Ford?
4) How likely are you to look for another job within the next 12 months?
Selecting Changes
	Based on the evidence discovered in the literature review, low-dose high-frequency simulation was used as change agents for the desired outcomes.  All full-time CRNAs at HFH were asked to complete a 30-minute CVC insertion re-training every 6 months.  Because of the need for the CRNAs to complete surveys and to take a CVC insertion skill assessment, the initial training took about 45 minutes to complete.  This QI took place over 4 phases: Assessment/Planning, Implementation, Evaluation, and Maintenance.  
Phase 1- Assessment/Planning
	The QI board reviewed all outcomes and goals and came to a consensus (see above).  Key issues that the board addressed were: budget, time/scheduling, long-term maintenance, and SWOT analysis.  Policies, procedures, and protocols were vetted and appropriate parties who are not on the board may need to be contacted for input (infection control, human resources, etc.).  	Comment by Microsoft Office User: Did you need to do this?
Although not part of the board, the members of the CRNA Education Committee were critical to the implementation.  Prior to implementation, Joshua Olson worked with the committee to train them to be trainers.  The members of the education committee were critical manpower for this QI.  
	The board met twice prior to implementation.  Meetings were over video conferencing software.  All meeting notes and decisions were recorded by Mr. Olson and disseminated to all interested parties.  The board, CRNA leadership team, and education committee have access to all meeting notes.  
	Phase 2- Implementation
	Implementation of the program began in the 2rd quarter of 2021 with the training of the CRNA Education Committee.  The members were refreshed on the QI project and any role they would need to play.  This would include: CVC insertion technique, the use of the insertion checklist, the educational methods, time frame, surveys, and data collection.  
	Later in the 3rd quarter of 2021, the pre-intervention survey was sent to the CRNAs.  The pre-intervention survey included: 1) CRNA self-perception on CVC insertion ability and 2) job satisfaction.  The survey was made and sent via SurveyMonkey.  Surveys were sent via text message and email, and each CRNA was only allowed to submit one survey.  The survey had to have been completed prior to the intervention.  If a CRNA had not completed the survey prior to the intervention, they could fill it out as part of their first re-training session.  
	In a concurrent timeframe with the survey submission, the initial re-training sessions began.  Taking approximately 1 hour, all initial training was with 1-2 CRNAs at a time.  To give the CRNAs time to attend, other CRNAs were sent to relieve each CRNA.  This meant this intervention could only be done on days when there was extra staff available.  
	The SIM lab was primarily used as the location for the training.  They had CVC insertion trainers, ultrasound machines, and even central line kits.  On one occasion the SIM lab was not available, so the PACU was used.  
	 As CRNAs arrived at the location, they verified that they had completed the pre-intervention survey.  If they had not, they filled it out at that time.  Once completed, the CRNA was  observed in their CVC insertion technique as a baseline..  One educator was dedicated to observing this process and verifying the technique via the HFH checklist (appendix B).  This gave a baseline measurement of CRNA CVC insertion skill. Once the CRNA completed the initial CVC insertion attempt, the education and demonstration began.
	Following Knowles principles, at the beginning of the training session a short discussion  was led in order to establish the current problem of CRNA and CVC insertion, how the CRNA would like their re-training time to go, and what immediate impact this has on their profession.  Between the discussion group and the initial CVC insertion attempt, all of Knowles 4 principles of andragogy were covered.    
	The following questions were asked in order to cover all the topics: where should we insert a CVC? What are possible complications of a CVC insertion?  How do you document a CVC insertion?  The key points of this discussion were taken from HFH’s Central Venous Access policy (see Appendix 1).
 	 Mannequin models were available for the initial practice, but participants were also encouraged to practice preparation and identification of anatomical landmarks on one another.  No insertion took place on any live humans, only landmark identification.  
During the education/demonstration, the trainer went through the steps of a CVC insertion.  The CRNAs were each given a checklist to observe and validate the educator.  After the education/demonstration was complete, the CRNA completed another CVC insertion, following the checklist.  
During the 1st quarter of 2022, the 6-month CVC QI program began.  This same intervention will occur every 6 months thereafter.  Prior to the 6-month QI intervention, CRNAs will again be sent the same survey that they were sent prior to the initial training (rating self-perceived CVC insertion skill).  With no further education, each CRNA simulated a CVC insertion and was scored via the checklist.  
Phase 3- Evaluation
Evaluation took place concurrently with implementation.  If any unforeseen issues, roadblocks, or problems arose during the 1st part of implementation, the board was available to address them.  Three sources of information will help shape the evaluation: the surveys, the checklist scores, and feedback from the educators.  
Our initial clinical questions were evaluated at this time.  Did CRNAs’ CVC insertion skill improve through this quality improvement?  Did CRNAs’ self-perceived ability to insert a CVC improve? Did anesthesia staff morale and satisfaction increase through this intervention?  Although the implementation is not considered completed until 1 year, the answers to these questions may have been impacted.  
Phase 4- Conclusion and Dissemination
The conclusion of this program included handing these responsibilities over to the CRNA Education Committee.  The ongoing nature of this intervention will be run through the CRNA Education Committee.  Lead by the committee chair, they will be responsible to administer and keep documentation for this program.  They will also be key in deciding if this program will grow to include other locations within the HFH system (they would be a big part of helping those other locations establish this program) or if it should include other fading CRNA skills.  The board left contact information for the committee in case questions or issues arise in subsequent years.  
Because this program has shown the ability to make a positive impact on the chosen indicators, the board is preparing for broader dissemination.  This includes publication, poster board presentations, and speaking engagements.  Abstracts are currently being submitted.
Furthermore, the results of this program should be presented at the annual HF APP symposium.  This annual meeting includes APPs from all disciplines: NPs, PAs, CNMs, and CRNAs.  These APPs will be given a chance to discover if a program like this would be helpful for them.  
Ethical Considerations 
All ethical and moral issues followed the Henry Ford and University of Detroit Mercy standards for QI implementation.  Site approval was given by CRNA leadership at HFH.  An application was sent to the Internal Review Boards (IRB) at the University of Detroit Mercy and HFH.  Because there was little-to-no risk to the participants, this application was given expedited status.
All participant data was only available to the participant, the CRNA leadership, and the QI project team.  No names or personal information will be kept.  Badge IDs were used for identification.  All participants were made aware of their information being stored and anonymously reviewed by leadership.  
Data Analysis
As mentioned before, the pretest questionnaire data was administered via Survey MonkeyTM.  Insertion scores were entered manually into an excel spreadsheet.  Based on the CVC insertion checklist, a maximum score of 33 was attainable.  Each CRNA attempted a CVC insertion and was scored out of 33 possible points.  This was documented as 1st Insertion.  After the education/demonstration, each CRNA attempted another insertion and scored out of 33 possible points.  This was documented as 2nd Insertion.  Six months later, when the CRNAs returned to attempt another central line insertion (with no education or demonstration), they were once again scored out of 33; this was documented as 3rd Insertion.  
A pretest-posttest statistical design was used to compared the results.  Of the 46 CRNAs that completed the 1st and 2nd insertions, they had a median score of 16 on their first attempt.  The median of their 2nd insertion score (after the education/demonstration) was 30 (p <0.0001).  This was an 81% improvement in their score.  20 CRNAs returned 6 months later to attempt their 3rd insertion, this time with no education or demonstration.  This group had a median score of 29 (p 0.0109).  	Comment by Microsoft Office User: Did you use SPSS or similar data program? Should mention that.
Despite the growth in proficiency, there was not a significant improvement in the CRNAs’ comfort level of inserting a CVC, their perceived ability to safely insert a CVC, or their likelihood to insert a CVC in one of their patients.  Also, there was no significant improvement in their overall job satisfaction scores.  
  
Results
	Table 1. Descriptive Statistics  
	 

	 
	Round 1 
	Round 2 

	 
	Total 
(N=49) 
	Total 
(N=24) 

	What is your gender?, n (%) 
	 
	 

	Male 
	14 (28.6%) 
	 

	Female 
	35 (71.4%) 
	 

	 
	 
	 

	What is your age?, n (%) 
	 
	 

	21-30 
	4 (8.2%) 
	 

	31-40 
	28 (57.1%) 
	 

	41-50 
	14 (28.6%) 
	 

	51-60 
	2 (4.1%) 
	 

	61-70 
	1 (2.0%) 
	 

	 
	 
	 

	How many years have you been practicing as a CRNA?, n (%) 
	 
	 

	1-3 
	21 (42.9%) 
	 

	4-7 
	12 (24.5%) 
	 

	8-10 
	6 (12.2%) 
	 

	11-15 
	8 (16.3%) 
	 

	16-20 
	2 (4.1%) 
	 

	 
	 
	 

	When was the last time you placed a central venous catheter?, n (%) 
	 
	 

	<6 months ago 
	2 (4.1%) 
	1 (4.2%) 

	6-12 months ago 
	7 (14.3%) 
	4 (16.7%) 

	1-2 years ago 
	10 (20.4%) 
	3 (12.5%) 

	2-3 years ago 
	6 (12.2%) 
	4 (16.7%) 

	>3 years ago 
	24 (49.0%) 
	12 (50.0%) 

	 
	 
	 

	How comfortable are you with insertion of a central venous catheter? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	38.0 (13.0, 50.0) 
	38.0 (11.0, 51.5) 

	 
	 
	 

	How safe do you see your CVC insertion technique? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	50.0 (30.0, 75.0) 
	56.5 (42.0, 71.5) 

	 
	 
	 

	How likely would you be to insert a CVC on one your patients? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	43.0 (17.0, 50.0) 
	36.0 (8.5, 53.0) 

	 
	 
	 

	How likely are you to recommend Henry Ford as a place to work for CRNAs? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	92.0 (75.0, 100.0) 
	90.0 (80.5, 100.0) 

	 
	 
	 

	How likely are you to recommend that friends and family receive their medical care at Henry Ford? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	100.0 (90.0, 100.0) 
	98.5 (90.0, 100.0) 

	 
	 
	 

	How would you rate your overall job satisfaction at Henry Ford? 
	 
	 

	N 
	49 
	24 

	Median (IQR) 
	80.0 (75.0, 94.0) 
	85.0 (76.0, 92.0) 

	 
	 
	 

	How likely are you to look for another job within the next 12 months? 
	 
	 

	N 
	48 
	24 

	Median (IQR) 
	10.5 (0.0, 40.0) 
	2.5 (0.0, 48.0) 

	 
	 
	 

	First insertion 
	 
	 

	N 
	47 
	 

	Median (IQR) 
	16.0 (12.0, 21.0) 
	 

	 
	 
	 

	Second Insertion 
	 
	 

	N 
	46 
	 

	Median (IQR) 
	30.0 (28.0, 31.0) 
	 

	 
	 
	 

	Third insertion 
	 
	 

	N 
	 
	24 

	Median (IQR) 
	 
	29.0 (26.5, 30.0) 

	 
	 



	Table 2. Comparison of first and second insertion scores  

	 
	Insertion 1 
(N=47) 
	Insertion 2 
(N=46) 
	Difference 
(N=46) 
	P-Value 

	Difference between First insertion and Second insertion 
	 
	 
	 
	<.0001 

	N 
	47 
	46 
	46 
	 

	Median (IQR) 
	16.0 (12.0, 21.0) 
	30.0 (28.0, 31.0) 
	13.0 (10.0, 17.0) 
	 



	Table 3. Comparison between round 1 and round 2 

	 
	Round 1 
(N=20) 
	Round 2 
(N=20) 
	Difference Between Round 1 and Round 2 
	P-value 

	Difference between second insertion and third insertion 
	 
	 
	 
	0.0109 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	31.0 (29.0, 32.0) 
	29.0 (27.0, 30.0) 
	3.0 (-0.5, 4.0) 
	 

	 
	 
	 
	 
	 

	How comfortable are you with insertion of a central venous catheter? 
	 
	 
	 
	0.3346 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	36.0 (16.5, 50.0) 
	35.5 (10.5, 50.5) 
	1.5 (-4.0, 16.0) 
	 

	 
	 
	 
	 
	 

	How safe do you see your CVC insertion technique? 
	 
	 
	 
	0.9345 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	51.5 (30.0, 72.5) 
	56.5 (31.5, 73.0) 
	8.0 (-25.0, 19.5) 
	 

	 
	 
	 
	 
	 

	How likely would you be to insert a CVC on one your patients? 
	 
	 
	 
	0.3867 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	33.0 (20.0, 51.0) 
	28.0 (4.0, 53.0) 
	4.5 (-11.5, 22.5) 
	 

	 
	 
	 
	 
	 

	How likely are you to recommend Henry Ford as a place to work for CRNAs? 
	 
	 
	 
	0.9147 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	98.5 (75.0, 100.0) 
	90.5 (80.5, 100.0) 
	0.0 (-4.5, 9.5) 
	 

	 
	 
	 
	 
	 

	How likely are you to recommend that friends and family receive their medical care at Henry Ford? 
	 
	 
	 
	0.9805 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	100.0 (91.5, 100.0) 
	100.0 (90.0, 100.0) 
	0.0 (-1.0, 0.0) 
	 

	 
	 
	 
	 
	 

	How would you rate your overall job satisfaction at Henry Ford? 
	 
	 
	 
	0.5866 

	N 
	20 
	20 
	20 
	 

	Median (IQR) 
	88.0 (72.0, 97.5) 
	86.5 (76.0, 94.5) 
	0.0 (-6.5, 10.0) 
	 

	 
	 
	 
	 
	 

	How likely are you to look for another job within the next 12 months? 
	 
	 
	 
	0.5111 

	N 
	19 
	20 
	19 
	 

	Median (IQR) 
	11.0 (0.0, 30.0) 
	0.5 (0.0, 19.5) 
	1.0 (0.0, 19.0) 
	 




Sustainability Plan 
For this project, we have focused on a two-part sustainability plan.  First, the education committee is committed to continuing the Q 6 month plan of reinforcement through simulation. The committee is training multiple members to administer the education and simulations, and plans to incorporate every CRNA in the effort.  We are also hoping to add other rarely used skills into the cycle, like fiber optic bronchoscope use, spinal and epidural insertions, and cricothyrotomies.  
Second, there is a plan for dissemination of our project and results.  The first is to report to our department our findings.  This will hopefully reinforce the efficacy of this project, but also encourage the CRNAs who haven’t participated to take part.  On top of that, we are applying to present at the American Association of Nurse Anesthetist’s (AANA) Mid-Year assembly, as well as the AANA’s conference for educators.  There is also a plan to submit our work for publication.

Implications for Practice
As longitudinal assessment gains momentum amongst the medical community, most of the attention has focused on knowledge acquisition and retention.  Despite the evidence showing the significance of skill decay, there does not appear to be any current program from the American Society of Anesthesiologists (ASA) or AANA that incorporates physical skills into the longitudinal assessment.  This program shows a possible template for using simulation to mitigate skill decay amongst CRNAs.  
Improving the CVC insertion skill of CRNAs should reduce central line infection rates, reduce other complications related to CVC insertion, and improve delivery of care to patients.  CRNAs who might not have been able to insert a central line prior to this intervention, and would have to wait for another provider, could now insert the line themselves.  This could be essential during an emergency, but it also could reduce delays in delivery of care for routine cases.  
Although this program demonstrated significant improvements in CVC insertion skill, this same technique likely could be used for other infrequently used procedures.  Depending on the need, this program could be implemented for fiberoptic intubations, axial/regional anesthesia, arterial line placements, and cricothyrotomies, among others.  

Limitations
With sample sizes of 46 of 20, these results are harder to generalize.  However, when combined with the substantial body of evidence that already exists amongst non-CRNA healthcare providers, it seems likely that these results are reproducible. More work needs to be done.	Comment by Microsoft Office User: What does 46 of 20 mean?	Comment by Microsoft Office User: Finish this sentence or delete it- needs to be done for what? Improve generalizability?
Another challenge was getting CRNAs to participate.  For this study, CRNAs had to be relieved of their current assignment so they could participate.  This meant there needed to be enough extra staff in order to cover each CRNA’s case so they could participate.  The first round of the intervention took about 45 minutes, and the second about 20.  Many institutions would not be able to do an intervention like this during scheduled work hours, and would have to either pay CRNAs to come in during off hours, or encourage them to volunteer.  
This project was able to collect 6 months’ worth of information, but it would be helpful to continue to collect results over multiple years.  The plan is to continue this project indefinitely, so more data should be available over time and might answer the question:  Will a simulation performed every 6 months mitigate skill decay indefinitely?
Another limitation this data shows is that the CRNAs did not feel more proficient or safe in their CVC insertion ability.  If a CRNA shows proficiency in CVC insertion during a simulation, but they are still unwilling to do it for one of their patients, the net gain is very limited.  It is worth noting that each CRNA was not able to see their scores at all times.  If the CRNAs had seen their significant improvement in their scores, it may lead to higher levels of confidence.  Also, it seems possible that over time these results might change. If a CRNA has simulated a dozen CVC insertions over the course of 6 years, will their confidence level change?  This question, and ones like it, might be answered with ongoing data collection.

Conclusion
Because of the significance of skill decay amongst healthcare workers, there is a need to reduce it.  Simulation and longitudinal assessments have been shown to reduce skill decay.  This project demonstrated a significant improvement in CVC insertion skill through simulation and longitudinal assessment.  Even after 6 months the CRNAs who participated maintained their skill.  This project could be a part of a broader plan to reduce skill decay amongst CRNAs.  As longitudinal assessment gains momentum to reduce loss of knowledge, this program shows it can be done with tactile skills as well.  
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Appendix B- HFH CVC Insertion Checklist
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Model for Improvement

What are we trying to
accomplish?

How will we know thata
change is an improvement?

What change can we make
that will result in improvement?

« Improve CRNA CVC insertion technique by 25%
« Increase CRNA perceived ability to insert a CVC by 25%

« Increase CRNA job satisfaction by 10%
(All'in 1 year time)

* Pre-intervention CVC insertion assessment following the
HFH CVC insertion checklist

« Perceived ability measured through a self-assessment
survey prior to and after intervention

« CRNA job satisfaction measured through eNPS survey

Guided simulation of CVC insertion Q 6 months for all
CRNAs
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Quality II 
Area: Medical Staff 
Document Types: 
Applicability: Henry Ford Hospital 



Tier 2: Central Venous Access 
1. Philosophy / Purpose: 



2. Scope: 



3. Responsibility: 



4. Policy 
A. Credentials 



1. Registered Nurses (RNs) and mid-level providers with documented education and competency 
validation may insert or exchange a Peripherally Inserted Central Catheter (PICC) with a physician's 
order. (See Policy: RC 63: PICC Insertion/Exchange policy) 



2. Neonatal intensive care staff physicians, mid-level providers and RNs, and may insert central lines 
(PICC, umbilical) with training and competency validation per policy (See Policy: NI 38: PICC, 
Neonate – Insertion, Maintenance and Discontinuation). Emergency department residents, 
fellows and staff physicians with training and competency validation may insert umbilical vein 
cannulas in neonates. 



To provide for safe and aseptic insertion or exchange of central venous catheters into the venous system and 
Peripherally Inserted Central Catheter (PICC) for the purpose of providing long term venous access for 
infusion therapies. 



To provide a standardized approach to credentialing, training and competency validation for insertion of central 
lines (internal jugular, femoral, subclavian and PICC). 



To provide the safest and most appropriate choice of intravenous access for the patient given the extent of the 
patient's condition, extent of therapy/treatment required by the patient's treatment plan, risks/factors that may 
affect vascular integrity including irritant drugs, or for diagnoses that would benefit from this type of intravenous 
line. 



Henry Ford Hospital, Henry Ford Medical Group, and Henry Ford West Bloomfield Hospital 



HFMG Department Chairs have overall responsibility and authority for the implementation and oversight for 
this policy. All physicians, residents, and mid-level providers are responsible for awareness of and compliance 
to this policy. 



Tier 2: Central Venous Access. Retrieved 11/10/2020. Official copy at http://henryford-henryfordhospital.policystat.com/
policy/6591054/. Copyright © 2020 Henry Ford Hospital
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3. Senior staff physicians, residents, fellows, RNs and mid-level providers with documented credentials, 
education and competency validation may insert central venous catheters (e.g. PICC, internal 
jugular, subclavian, or femoral - see Addendum A: Central Venous Access Credentials) 



Providers must be staff physicians, RNs, mid-level providers, or physicians completing a residency or 
fellowship program in the following departments to insert central lines: 



▪ Anesthesia 



▪ Emergency Medicine 



▪ General Surgery 



▪ Internal Medicine 



▪ Radiology 



▪ Medical, Neuro, Cardiovascular, and Surgical Intensive Care 



▪ Neurosurgery 



4. Central Line Insertion, Maintenance and Removal: 



a. Central lines will be inserted and maintained in accordance with best practices / evidence-based 
standards. 



b. Central lines will be inserted using sterile technique in accordance with HFHS Infection Control 
policies (See Policy: IC #6.12: Prevention of Central Venous and Arterial Catheter 
Infections) 



c. Central lines will be maintained according to appropriate HFHS policies (See Policies: V-23: 
Intravenous Therapy, RC 63: PICC Insertion/Exchange policy , NI 38: PICC, Neonate – 
Insertion, Maintenance and Discontinuation, IC 6.09: Intravascular Site and Device 
Maintenance, IC #6.12: Prevention of Central Venous and Arterial Catheter Infections) 



5. Practice/Procedure/Requirements for 
Compliance 
A. Central Venous Access Site Selection: 



1. The treating physician will determine the safest approach for central venous access given the patient 
condition and treatment needs. (See Appendix B: Central Venous Access Site Selection). 



a. Assessment will include physical assessment, laboratory values, if indicated (e.g. INR, platelet 
count), vein assessment and patient history of venous access problems. 



b. Femoral lines will be replaced with another central line at a different site (subclavian, internal 
jugular [IJ], PICC) as soon as possible to minimize the chance of infection or other 
complications. If unable to change from femoral site, rationale will be documented in the medical 
record. 



c. Lines placed emergently without ability to use maximum sterile precautions will be changed to a 
new site as soon as possible to minimize infection risk. 



B. Central Line Insertion: 



1. The treating physician will obtain informed consent from the patient (as applicable to patient 
condition) for the central line insertion in accordance with HFHS informed consent policy. (See 
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Policy # 430.40: Informed Consent for Medical and Surgical Treatment) 



a. The provider will educate the patient, and family as needed, about the risk central venous 
catheters and interventions to be taken to prevent them. 



2. For all central line insertions, including emergent and elective subclavian, IJ, or femoral line 
placement (with the exception of PICC), a second provider (e.g. another physician, a nurse, mid-level 
provider) will be present for the procedure to and monitor key safety steps (e.g. time-out, sterile 
technique, guidewire removal, guarding against distraction) during the insertion procedure. The 
second provider will speak up to stop the procedure if key safety steps are not followed. 



3. The provider inserting the central line will identify the patient using 2 patient identifiers (when 
possible, ask patient to state name, check armband for name and MRN) according to HFHS policy 
(See Policy # 405.10: Patient Identification) 



4. The provider inserting the line will perform a time-out immediately prior to insertion to verify correct 
patient and procedure to be performed according to HFHS policy. (See Policy # 405.22: 
Verification for Surgical / Invasive Procedures) 



5. Procedure steps for insertion of all central lines (guiding principles) 



a. Gather equipment; prepare and maintain sterile environment. 



b. Select and prepare the insertion site according to policy. 



c. Exercise care to prevent air embolisms. 



d. Conduct a time-out immediately prior to insertion to verify appropriate patient and procedure. 



e. Insert the line according to established procedure (see Appendix C: Central Line Insertion 
Checklist for guidance on internal jugular and subclavian insertions). 



i. All elective internal jugular (IJ) central lines, and when possible, emergent IJ central lines, 
will be inserted using ultrasound guidance. 



f. Validate venous placement via flashback; watch for pulsatile flashback indicative of arterial 
placement. 



i. For difficult access, repeated attempts at placement, or hemodynamically unstable 
patients, consider venous access verification using arterial blood gases or connecting the 
line to a central venous pressure monitor. 



g. Upon removal of the guidewire, inspect the guidewire to ensure it has been removed and is 
intact. 



h. Flush and cap all lumens. Secure the device and dress according to appropriate procedure. 
(See Policies: IC 6.09: Intravascular Site and Device Maintenance, IC #6.12: Prevention of 
Central Venous and Arterial Catheter Infections) 



i. Dispose of all sharps into sharps containers. 



6. Central line placement (subclavian, IJ, PICC) will be confirmed with chest x-ray or fluoroscopic 
confirmation. 



a. Chest x-ray request will include type of line and site and side of insertion. 



b. All external wires will be removed from the field prior to x-ray. 



c. Chest x-ray reports will include review for line location, hemo/ pneumothorax, and guidewire 
retention. 
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d. Central lines inserted in pre-op area or operating room will be confirmed with chest x-ray post-
operatively. 



e. Physician will write an order to verify that the central line to ready to use. 



7. The provider inserting the line will document the procedure (including unsuccessful attempts) using 
the mechanism appropriate to the setting of care. 



a. Documentation will include type of line, insertion site and side, number of attempts and patient 
response to procedure. 



C. Trouble-shooting 



1. If third attempt (attempt as defined as breaking the skin) for placement is unsuccessful or if extreme 
resistance is met on any attempt, follow chain of command for assistance. (See Policy # 600.60: 
Communication for Patient Safety - SBAR+R and Chain of Command) 



2. If hematoma forms during or post-placement, pull the line, hold pressure to site, obtain a chest x-ray, 
and consider Vascular Surgery consult. 



3. If attempt(s) at central line insertion is unsuccessful, complete a procedure note as above to include 
number of attempts for each site(s) or side(s) of each attempt as above (5.3.8.1). 



4. If arterial cannulation is suspected, leave the line in and contact vascular services for assistance. 



D. Central Line Maintenance: 



1. Central lines will be maintained according to appropriate policies, and will include dressing changes 
and site assessment at appropriate intervals. 
(See Policies: IC 6.09: Intravascular Site and Device Maintenance, IC #6.12: Prevention of 
Central Venous and Arterial Catheter Infections) 



2. When possible, central lines will be removed for patients with catheter-associated infections. When 
possible, central lines will not be reinserted over a guidewire in patients with catheter associated 
infections nor inserted into a new site in patients with bloodstream infection until bloodstream 
infection is resolved. 



E. Central Line Removal: 



1. Central lines will be evaluated every day and assessed for possible removal in order to minimize risk 
of infection or other complications. 



2. Central lines may be removed by senior staff physicians, residents, fellows, mid-level providers, and 
registered nurses with documented credentials or by medical students under the direct supervision of 
senior staff physicians, residents, fellows and mid-level providers with documented credentials. 



3. Procedure steps for removal of all central lines (guiding principles) 



a. Remove central line with patient in supine or reverse Trendelenberg ("head down" position). 



b. Have patient perform the Valsalva maneuver ("bear down") while removing the central line. 



c. To prevent bleeding, apply firm pressure to site after catheter removal (10 minutes or longer 
may be required, especially if patient has underlying bleeding tendency or has been 
anticoagulated). 



d. Apply dressing to the wound if site is actively bleeding. 



e. Document procedure as appropriate. 



4. Neonatal central lines will be removed in accordance with established procedure (See Policy NI 38: 
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PICC, Neonate – Insertion, Maintenance and Discontinuation) 



6. Recommended Compliance Monitors and 
Audits: 
A. Department chairs/division heads, with assistance of Graduate Medical Education Program Directors of 



specified medical departments are accountable for senior staff, fellows, residents and mid-level provider 
compliance to credentials, training and competency requirements. Compliance will be monitored through 
documentation of education and competency completion rates. 



B. RadicaLogic reports will be used to periodically review safety event trends related to central lines. Root 
cause trends related to central lines will be monitored by the Sentinel Event Review Committee. (See 
Policy # 600.00: Sentinel Event Policy) 



C. The Infection Control Committee will conduct periodic risk assessments for bloodstream infections, 
measure central line-associated bloodstream infection rates, monitor compliance with best practices or 
evidence-based guidelines, and evaluate the effectiveness of prevention efforts. Monthly audit results of 
catheter-associated infections will be shared with appropriate departments for monitoring and response to 
any central catheter – associated infections. 



7. References/Sources: 
• AACN Procedure Manual for Critical Care, 2011, (6thEd.). Wiegand, D. pp. 729-744. 
• HFH Central Line Insertion Checklist 
• Central Venous Line Placement indications/contraindications: available at http://apps.med.buffalo.edu/



procedures/index.asp 
• IC # 6.12: Prevention of Central Venous and Arterial Catheter Infections 
• IC # 6.09: Intravascular Site and Device Maintenance 
• Joint Commission. National Patient Safety Goals 2012. 
• Patient Care Services NI 38: PICC Neonate Insertion/Maintenance/Discontinuation 
• Patient Care Services RC 63: PICC Insertion/Exchange 
• Patient Care Services V-23: Intravenous Therapy 
• POG # 405.10: Patient Identification 
• POG # 405.22: Verification for Surgical / Invasive Procedures 
• POG # 430.40: Informed Consent for Medical and Surgical Treatment 
• POG # 600.00: Sentinel Event Policy 
• POG # 600.60: Communication for Patient Safety: SBAR+R and Chain of Command 



APPENDIX A: 
Central Venous Access Credentials 
Senior staff physicians, fellows, residents, RNs and mid-level providers may insert central lines (PICCs, 
internal jugular, subclavian and femoral) independently after completion of appropriate training and 
competency validation. 



Neonatal Intensive Care senior staff physicians and mid-level providers may insert central lines (umbilical, 
PICC) independently after completion of appropriate training and competency validation. 
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SERVICE CLASSIFICATION 
Anesthesia PGY 1 and above Fellow Staff 



Cardiology  Fellow Staff 



Emergency Medicine PGY 1 and above Fellow Staff 



General Surgery and Divisions PGY 1 and above Fellow Staff 



Hospitalist Medicine   Staff 



Internal Medicine PGY 1 and above   



Interventional Radiology PGY 2 and above Fellow Staff 



Medical Intensive Care Physician Assistant Fellow Staff 



Nephrology  Fellow Staff 



Neonatal Intensive Care Neonatal Nurse Practitioner  Staff 



Neuro Intensive Care Neuro ICU senior staff Fellow 



Neurosurgery PGY 1 and above Fellow Staff 



APPENDIX B: 
Central Venous Access Site Selection 



Central Venous 
Access Approach 



Criteria to Consider 



Central Line: Internal 
Jugular, Subclavian 



• Central venous pressure measurement 
• Placement of pulmonary wedge catheters 
• Placement of trans venous pacemakers 
• Performance of hemodialysis or plasmapheresis 



Femoral Line • Placement of large-bore venous catheter in an emergent situation to 
deliver vasopressors and/or high flow of fluid or blood products 



• Performance of hemodialysis or plasmapheresis when internal jugular 
and subclavian sites unavailable 



• Other catheter placement as deemed necessary by the individual 
specialty (e.g. interventional procedures) 



PICC Line • Placement of venous access line when other peripheral sites are 
unavailable 



• Administration of sclerosing agents such as chemotherapeutic agents, 
hyperalimentation fluids, etc. 



• As an alternative to repetitive venous cannulations 



• Infection over insertion site (absolute contraindication) 
• Known or suspected anatomic variation, or distortion of landmarks from any reason 
• Coagulopathies including anticoagulation therapy 
• Uncooperative patient 



Relative Contraindications to consider for all central lines: 
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• Prior injury to that vein 



• Current or planned hemodialysis using subclavian access 
• Fracture or suspected fracture of ipsilateral upper ribs or clavicle 
• Inability to tolerate pneumothorax on the ipsilateral side 
• Patient unable to tolerate reverse Trendelenberg position 
• Patients receiving ventilatory support with high end expiratory pressures ( temporarily reduce the 



pressures) 
• Patients with vigorous, ongoing cardiopulmonary resuscitation 
• Planned or previous mastectomy on the side of subclavian insertion 
• Pneumothorax or hemothorax on the contralateral side 
• Recently discontinued subclavian catheter at same location 
• Suspected injury to the superior vena cava (eg. SVC syndrome) 



Appendix C:      
Central Line Simulation Insertion Checklist       



Attachments 



Appendix C: Central Line Simulation Insertion Checklist 



Applicability 



Henry Ford Hospital 



Relative Contraindications to consider for subclavian, internal jugular approaches: 



Please see the attached Appendix C: Central Line Simulation Insertion Checklist 
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Tier 2: Central Venous Access 

1. Philosophy / Purpose: 

2. Scope: 

3. Responsibility: 

4. Policy 

A. Credentials 

1. Registered Nurses (RNs) and mid-level providers with documented education and competency 

validation may insert or exchange a Peripherally Inserted Central Catheter (PICC) with a physician's 

order. (See Policy: RC 63: PICC Insertion/Exchange policy) 

2. Neonatal intensive care staff physicians, mid-level providers and RNs, and may insert central lines 

(PICC, umbilical) with training and competency validation per policy (See Policy: NI 38: PICC, 

Neonate – Insertion, Maintenance and Discontinuation). Emergency department residents, 

fellows and staff physicians with training and competency validation may insert umbilical vein 

cannulas in neonates. 

To provide for safe and aseptic insertion or exchange of central venous catheters into the venous system and 

Peripherally Inserted Central Catheter (PICC) for the purpose of providing long term venous access for 

infusion therapies. 

To provide a standardized approach to credentialing, training and competency validation for insertion of central 

lines (internal jugular, femoral, subclavian and PICC). 

To provide the safest and most appropriate choice of intravenous access for the patient given the extent of the 

patient's condition, extent of therapy/treatment required by the patient's treatment plan, risks/factors that may 

affect vascular integrity including irritant drugs, or for diagnoses that would benefit from this type of intravenous 

line. 

Henry Ford Hospital, Henry Ford Medical Group, and Henry Ford West Bloomfield Hospital 

HFMG Department Chairs have overall responsibility and authority for the implementation and oversight for 

this policy. All physicians, residents, and mid-level providers are responsible for awareness of and compliance 

to this policy. 
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3. Senior staff physicians, residents, fellows, RNs and mid-level providers with documented credentials,
education and competency validation may insert central venous catheters (e.g. PICC, internal
jugular, subclavian, or femoral - see Addendum A: Central Venous Access Credentials)

Providers must be staff physicians, RNs, mid-level providers, or physicians completing a residency or
fellowship program in the following departments to insert central lines:

= Anesthesia
» Emergency Medicine
* General Surgery
= Intemal Medicine
* Radiology
» Medical, Neuro, Cardiovascular, and Surgical Intensive Care
» Neurosurgery
4. Central Line Insertion, Maintenance and Removal:

a. Central lines will be inserted and maintained in accordance with best practices / evidence-based
standards.

b. Central lines will be inserted using sterile technique in accordance with HFHS Infection Control
policies (See Policy: IC #6.12: Prevention of Central Venous and Arterial Catheter
Infections)

c. Central lines will be maintained according to appropriate HFHS policies (See Policies: V-23:
Intravenous Therapy, RC 63: PICC Insertion/Exchange policy , NI 38: PICC, Neonate —
Insertion, Maintenance and Discontinuation, IC 6.09: Intravascular Site and Device
Maintenance, IC #6.12: Prevention of Central Venous and Arterial Catheter Infections)

5. Practice/Procedure/Requirements for
Compliance

A. Central Venous Access Site Selection:
1. The treating physician will determine the safest approach for central venous access given the patient
condition and treatment needs. (See Appendix B: Central Venous Access Site Selection).
a. Assessment will include physical assessment, laboratory values, if indicated (e.g. INR, platelet
count), vein assessment and patient history of venous access problems.

b. Femoral lines will be replaced with another central line at a different site (subclavian, internal
jugular [IJ], PICC) as soon as possible to minimize the chance of infection or other
complications. If unable to change from femoral site, rationale will be documented in the medical
record.

c. Lines placed emergently without ability to use maximum sterile precautions will be changed to a
new site as soon as possible to minimize infection risk.

B. Central Line Insertion:

1. The treating physician will obtain informed consent from the patient (as applicable to patient
condition) for the central line insertion in accordance with HFHS informed consent policy. (See
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Policy # 430.40: Informed Consent for Medical and Surgical Treatment)

a. The provider will educate the patient, and family as needed, about the risk central venous
catheters and interventions to be taken to prevent them.

For all central line insertions, including emergent and elective subclavian, IJ, or femoral line

placement (with the exception of PICC), a second provider (e.g. another physician, a nurse, mid-level

provider) will be present for the procedure to and monitor key safety steps (e.g. time-out, sterile
technique, guidewire removal, guarding against distraction) during the insertion procedure. The
second provider will speak up to stop the procedure if key safety steps are not followed.

. The provider inserting the central line will identify the patient using 2 patient identifiers (when

possible, ask patient to state name, check armband for name and MRN) according to HFHS policy
(See Policy # 405.10: Patient Identification)

The provider inserting the line will perform a time-out immediately prior to insertion to verify correct

patient and procedure to be performed according to HFHS policy. (See Policy # 405.22:
Verification for Surgical / Invasive Procedures)

5. Procedure steps for insertion of all central lines (guiding principles)

c.

a. Gather equipment; prepare and maintain sterile environment.
b.

Select and prepare the insertion site according to policy.
Exercise care to prevent air embolisms.
Conduct a time-out immediately prior to insertion to verify appropriate patient and procedure.

Insert the line according to established procedure (see Appendix C: Central Line Insertion
Checklist for guidance on internal jugular and subclavian insertions).

i. All elective internal jugular (1J) central lines, and when possible, emergent IJ central lines,
will be inserted using ultrasound guidance.
Validate venous placement via flashback; watch for pulsatile flashback indicative of arterial
placement.

i. For difficult access, repeated attempts at placement, or hemodynamically unstable
patients, consider venous access verification using arterial blood gases or connecting the
line to a central venous pressure monitor.

Upon removal of the guidewire, inspect the guidewire to ensure it has been removed and is
intact.

Flush and cap all lumens. Secure the device and dress according to appropriate procedure.
(See Policies: IC 6.09: Intravascular Site and Device Maintenance, IC #6.12: Prevention of
Central Venous and Arterial Catheter Infections)

Dispose of all sharps into sharps containers.

6. Central line placement (subclavian, 1J, PICC) will be confirmed with chest x-ray or fluoroscopic
confirmation.

a.
b.

c.

Chest x-ray request will include type of line and site and side of insertion.
All external wires will be removed from the field prior to x-ray.

Chest x-ray reports will include review for line location, hemo/ pneumothorax, and guidewire
retention.
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d. Central lines inserted in pre-op area or operating room will be confirmed with chest x-ray post-
operatively.

e. Physician will write an order to verify that the central line to ready to use.

7. The provider inserting the line will document the procedure (including unsuccessful attempts) using
the mechanism appropriate to the setting of care.
a. Documentation will include type of line, insertion site and side, number of attempts and patient
response to procedure.
C. Trouble-shooting
1. If third attempt (attempt as defined as breaking the skin) for placement is unsuccessful or if extreme
resistance is met on any attempt, follow chain of command for assistance. (See Policy # 600.60:
Communication for Patient Safety - SBAR+R and Chain of Command)
2. If hematoma forms during or post-placement, pull the line, hold pressure to site, obtain a chest x-ray,
and consider Vascular Surgery consult.
3. If attempt(s) at central line insertion is unsuccessful, complete a procedure note as above to include
number of attempts for each site(s) or side(s) of each attempt as above (5.3.8.1).
4. If arterial cannulation is suspected, leave the line in and contact vascular services for assistance.
D. Central Line Maintenance:

1. Central lines will be maintained according to appropriate policies, and will include dressing changes
and site assessment at appropriate intervals.
(See Policies: IC 6.09: Intravascular Site and Device Maintenance, IC #6.12: Prevention of
Central Venous and Arterial Catheter Infections)

2. When possible, central lines will be removed for patients with catheter-associated infections. When
possible, central lines will not be reinserted over a guidewire in patients with catheter associated
infections nor inserted into a new site in patients with bloodstream infection until bloodstream
infection is resolved.

E. Central Line Removal:

1. Central lines will be evaluated every day and assessed for possible removal in order to minimize risk
of infection or other complications.

2. Central lines may be removed by senior staff physicians, residents, fellows, mid-level providers, and
registered nurses with documented credentials or by medical students under the direct supervision of
senior staff physicians, residents, fellows and mid-level providers with documented credentials.

3. Procedure steps for removal of all central lines (guiding principles)

a. Remove central line with patient in supine or reverse Trendelenberg ("head down" position).
b. Have patient perform the Valsalva maneuver ("bear down") while removing the central line.

c. To prevent bleeding, apply firm pressure to site after catheter removal (10 minutes or longer
may be required, especially if patient has underlying bleeding tendency or has been
anticoagulated).

d. Apply dressing to the wound if site is actively bleeding.
e. Document procedure as appropriate.

4. Neonatal central lines will be removed in accordance with established procedure (See Policy NI 38:
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6.

PICC, Neonate - Insertion, Maintenance and Discontinuation)

Recommended Compliance Monitors and

Audits:

A

Department chairs/division heads, with assistance of Graduate Medical Education Program Directors of
specified medical departments are accountable for senior staff, fellows, residents and mid-level provider
compliance to credentials, training and competency requirements. Compliance will be monitored through
documentation of education and competency completion rates.

RadicaLogic reports will be used to periodically review safety event trends related to central lines. Root
cause trends related to central lines will be monitored by the Sentinel Event Review Committee. (See
Policy # 600.00: Sentinel Event Policy)

The Infection Control Committee will conduct periodic risk assessments for bloodstream infections,
measure central line-associated bloodstream infection rates, monitor compliance with best practices or
evidence-based guidelines, and evaluate the effectiveness of prevention efforts. Monthly audit results of
catheter-associated infections will be shared with appropriate departments for monitoring and response to
any central catheter — associated infections.

References/Sources:

AACN Procedure Manual for Critical Care, 2011, (6"Ed.). Wiegand, D. pp. 729-744.
HFH Central Line Insertion Checklist

Central Venous Line Placement indications/contraindications: available at http://apps.med.buffalo.edu/
procedures/index.asp

IC # 6.12: Prevention of Central Venous and Arterial Catheter Infections

IC # 6.09: Intravascular Site and Device Maintenance

Joint Commission. National Patient Safety Goals 2012.

Patient Care Services NI 38: PICC Neonate Insertion/Maintenance/Discontinuation
Patient Care Services RC 63: PICC Insertion/Exchange

Patient Care Services V-23: Intravenous Therapy

POG # 405.10: Patient Identification

POG # 405.22: Verification for Surgical / Invasive Procedures

POG # 430.40: Informed Consent for Medical and Surgical Treatment

POG # 600.00: Sentinel Event Policy

POG # 600.60: Communication for Patient Safety: SBAR+R and Chain of Command

APPENDIX A:
Central Venous Access Credentials

Senior staff physicians, fellows, residents, RNs and mid-level providers may insert central lines (PICCs,
internal jugular, subclavian and femoral) independently after completion of appropriate training and
competency validation.

Neonatal Intensive Care senior staff physicians and mid-level providers may insert central lines (umbilical,
PICC) independently after completion of appropriate training and competency validation.
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SERVICE CLASSIFICATION

Anesthesia PGY 1 and above Fellow Staff
Cardiology Fellow Staff
Emergency Medicine PGY 1 and above Fellow Staff
General Surgery and Divisions PGY 1 and above Fellow Staff
Hospitalist Medicine Staff
Internal Medicine PGY 1 and above

Interventional Radiology PGY 2 and above Fellow Staff
Medical Intensive Care Physician Assistant Fellow Staff
Nephrology Fellow Staff
Neonatal Intensive Care Neonatal Nurse Practitioner Staff
Neuro Intensive Care Neuro ICU senior staff Fellow
Neurosurgery PGY 1 and above Fellow Staff

APPENDIX B:
Central Venous Access Site Selection

Central Venous
Access Approach

Criteria to Consider

Central Line: Internal
Jugular, Subclavian

Central venous pressure measurement
Placement of pulmonary wedge catheters
Placement of trans venous pacemakers
Performance of hemodialysis or plasmapheresis

Femoral Line

Placement of large-bore venous catheter in an emergent situation to
deliver vasopressors and/or high flow of fluid or blood products
Performance of hemodialysis or plasmapheresis when internal jugular
and subclavian sites unavailable

Other catheter placement as deemed necessary by the individual
specialty (e.g. interventional procedures)

PICC Line

Placement of venous access line when other peripheral sites are
unavailable

Administration of sclerosing agents such as chemotherapeutic agents,
hyperalimentation fluids, etc.

As an alternative to repetitive venous cannulations

Relative Contraindications to consider for all central lines:

« Infection over insertion site (absolute contraindication)
+ Known or suspected anatomic variation, or distortion of landmarks from any reason
« Coagulopathies including anticoagulation therapy

+ Uncooperative patient

Tier 2: Central Venous Access. Retrieved 11/10/2020. Official copy at http://henryford-henryfordhospital.policystat.com/

policy/6591054/. Copyright © 2020 Henry Ford Hospital

Page 6 of 7




image9.jpg
Prior injury to that vein

Relative Contraindications to consider for subclavian, internal jugular approaches:

Current or planned hemodialysis using subclavian access

Fracture or suspected fracture of ipsilateral upper ribs or clavicle
Inability to tolerate pneumothorax on the ipsilateral side

Patient unable to tolerate reverse Trendelenberg position

Patients receiving ventilatory support with high end expiratory pressures ( temporarily reduce the
pressures)

Patients with vigorous, ongoing cardiopulmonary resuscitation
Planned or previous mastectomy on the side of subclavian insertion
Pneumothorax or hemothorax on the contralateral side

Recently discontinued subclavian catheter at same location
Suspected injury to the superior vena cava (eg. SVC syndrome)

Appendix C:
Central Line Simulation Insertion Checklist

Please see the attached Appendix C: Central Line Simulation Insertion Checklist

Attachments

Appendix C: Central Line Simulation Insertion Checklist

Applicability

Henry Ford Hospital

Tier 2: Central Venous Access. Retrieved 11/10/2020. Official copy at http:/henryford-henryfordhospital. policystat.com/
policy/6591054/. Copyright © 2020 Henry Ford Hospital
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Learner    
  Appendix C:                                               Program______________ 
Central Line Simulation Insertion Checklist          Date_______________        



                                                                                                            
o Obtained consent – explains risks/benefits/prevention for risks in sufficient detail and asks for repeat-back 



o Washed hands 



o Performed a “Time Out”   



o Checks set-up of equipment 



o Appropriately turned on ultrasound device (or verbalized if already on) 



o Demonstrated and indicated to examiner external anatomy and vascular anatomy of neck using ultrasound short-axis view 



o Prepped area in a sterile fashion (verbalize or demonstrate) 



o Placed sterile field (verbalize or demonstrate) 



o Used mask, hair covering, sterile gown and sterile gloves (verbalize or demonstrate) 



o Demonstrated technique for local anesthetic with small needle in correct position 



o Preflushed all catheter lumens with saline (verbalize or demonstrate) 



o Had assistant appropriately prepare probe with conductive gel and assist as necessary when additional hands are needed (verbalize or 



demonstrate) 



o Verbalize or demonstrate sterile technique when using probe sheath 



o Redemonstrated vascular anatomy using ultrasound short axis view 



o Inserted needle at the apex of the anterior triangle (between heads of the SCM and the clavicle) and cephalad to ultrasound probe 



head, aimed toward the ipsilateral nipple; angle of insertion is 60 degrees to skin 



o Obtained flashback of fluid visualizing entry of needle into venous lumen 



o Guidewire is inserted 



o Needle removed 



o Verify guidewire placement into vein by ultrasound BEFORE cutting skin and dilating tract 



o Demonstrates how to use the scalpel to cut the skin (cutting surface is directed away from the guidewire) – do not cut the mannequin! 



o Dilator is threaded over the guidewire and removed 



o Triple lumen catheter is threaded over the guidewire - distal port {brown} is opened to allow guidewire to exit the triple lumen 



o Maintains control of guidewire at all times 



o Guidewire is removed – states “guidewire out” and guidewire inspected for complete length and “J” tip 



o Demonstrated technique for flushing and capping each lumen and performs critical analysis of resistance to flow within DISTAL 



port, the port that the guidewire went through 



o Demonstrated technique for suturing triple lumen in place 



o Described dressing to be used 



o Demonstrated appropriate ultrasound probe/equipment care at conclusion of exercise including powering off of ultrasound machine 



o Checked patient status after procedure 



o Verbalize or demonstrate clearing of sharps, equipment, and drapes 



o Washed hands 



o Filled out procedure note 



o Ordered Chest XRay 










 

Learner      

    Appendix C:                                               

Program______________

 

Central Line Simulation Insertion Checklist           

Date_______________

       

 

                                                                                                    

 

           

o 

Obtained consent – explains risks/benefits/prevention for risks in sufficient detail and asks for repeat-back 

o 

Washed hands 

o 

Performed a “Time Out”   

o 

Checks set-up of equipment 

o 

Appropriately turned on ultrasound device (or verbalized if already on) 

o 

Demonstrated and indicated to examiner external anatomy and vascular anatomy of neck using ultrasound short-axis view 

o 

Prepped area in a sterile fashion (verbalize or demonstrate) 

o 

Placed sterile field (verbalize or demonstrate) 

o 

Used mask, hair covering, sterile gown and sterile gloves (verbalize or demonstrate) 

o 

Demonstrated technique for local anesthetic with small needle in correct position 

o 

Preflushed all catheter lumens with saline (verbalize or demonstrate) 

o 

Had assistant appropriately prepare probe with conductive gel and assist as necessary when additional hands are needed (verbalize or 

demonstrate) 

o 

Verbalize or demonstrate sterile technique when using probe sheath 

o 

Redemonstrated vascular anatomy using ultrasound short axis view 

o 

Inserted needle at the apex of the anterior triangle (between heads of the SCM and the clavicle) and cephalad to ultrasound probe 

head, aimed toward the ipsilateral nipple; angle of insertion is 60 degrees to skin 

o 

Obtained flashback of fluid visualizing entry of needle into venous lumen 

o 

Guidewire is inserted 

o 

Needle removed 

o 

Verify guidewire placement into vein by ultrasound BEFORE cutting skin and dilating tract 

o 

Demonstrates how to use the scalpel to cut the skin (cutting surface is directed away from the guidewire) – do not cut the mannequin! 

o 

Dilator is threaded over the guidewire and removed 

o 

Triple lumen catheter is threaded over the guidewire - distal port {brown} is opened to allow guidewire to exit the triple lumen 

o 

Maintains control of guidewire at all times 

o 

Guidewire is removed – states “guidewire out” and guidewire inspected for complete length and “J” tip 

o 

Demonstrated technique for flushing and capping each lumen and performs critical analysis of resistance to flow within DISTAL 

port, the port that the guidewire went through 

o 

Demonstrated technique for suturing triple lumen in place 

o 

Described dressing to be used 

o 

Demonstrated appropriate ultrasound probe/equipment care at conclusion of exercise including powering off of ultrasound machine 

o 

Checked patient status after procedure 

o 

Verbalize or demonstrate clearing of sharps, equipment, and drapes 

o 

Washed hands 

o 

Filled out procedure note 

o 

Ordered Chest XRay

 


