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ABSTRACT

Kimpton, Paula A. DNP. Miami Valley College of Nursing and Health, Wright State
University, 2014. Implementation of a Total Knee Arthroplasty Evidence Based Practice
Guideline Quality Improvement Project in a VA Orthopedic Surgical Setting to Reduce
Surgical Infections.

The prevention of surgical site infections, specifically orthopedic surgery cases, has
been cited as the most preventable source for morbidity and mortality for patients
undergoing total knee arthroplasties (TKA). In the most recent Veteran Affairs (VA)
National Surgery Office Quarterly Report (July 1, 2012 through June 30, 2013), a problem
with surgical site infections was identified in patients with TKA surgery at Dayton Veterans
Affairs Medical Center (VAMC). The Dayton VAMC had a 5.3% TKA surgical infection
rate versus 1.3% nationally.
The purpose of this quality improvement project was to decrease post-operative
TKA infection rates with utilization of evidence based practice (EBP), at the Dayton
Veterans Affairs Medical Center. A PICOT question was developed: In total knee
arthroplasty surgery patients, how does implementation of a revised Total Knee Care
Management evidence based practice guideline, compared to current care, affect wound
infection rates within 30 postoperative days?
The Iowa Model of Evidence-Based Practice was selected by the Project Director
(PD) to guide the EBP quality improvement project, in which stakeholders were
instrumental in the project. The TKA Guideline included multi-day 2% chlorhexidine
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gluconate pre-operative scrubs and silver infused dressings post-operatively. Following
stakeholder education, the TKA evidence based guideline was implemented for a three
month period. Compliance with the process and post-operative infection results within 30
days post -operatively were monitored. The outcome of the implementation of this TKA
evidence based guideline was effective with a decrease in post-operative TKA infection rate
to 0%. Finally, analysis of cost, benefits and sustainability of this evidenced based guideline
is discussed.
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Chapter 1
Introduction
The prevention of surgical site infections, specifically orthopedic surgery cases, has
been cited as the most preventable source for morbidity and mortality (Kim, Losina,
Solomon, Wright, & Katz, 2003). Post-surgical infections and other wound complications
can cause deleterious results in patients undergoing a total knee arthroplasty (TKA). These
results include readmission to the hospital for antibiotic treatment and/or surgical
interventions which range from debridement to total knee resection arthroplasty, and in
some severe cases, amputation of the limb. These readmissions and additional procedures
have a negative emotional impact on the patient and family, in addition to increasing the
financial healthcare costs (Kalore, Terence, Gioe, & Singh, 2011). These costs can be far
reaching impacting the patient, healthcare providers, healthcare reimbursement
organizations, hospitals, and in the case of federally funded healthcare, taxpayers. Kalore et
al. found periprosthetic infections (PPIs) occur in approximately 1-2% of primary TKAs and
may necessitate removal of TKA implant. Commonly accepted definitions of a TKA
infection are: abscess into the knee joint; positive intra-operative cultures with greater than
two identical organisms or one organism and purulent drainage intra-operative cultures
(Kalore et al., 2011). According to Cui, Mihalko, Shields, Ries, and Saleh (2007), to be
classified as an acute post-operative infection, the PPI occurs within the first four weeks
post-operative.
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Problem
During the 2012 calendar year, 153 TKAs were performed at the Dayton Veteran
Affairs Medical Center (VAMC) during that time there was an infection rate of
5.3%.versus the reported risk-adjusted national average of 1.3% (U.S. Department of
Veterans Affairs, 2013). Further, the most recent Veterans Affairs National Surgery
Office Quarterly Report (VASQIP), in which surgical cases were assessed and counted
on a rolling 12 month period (July 1, 2012 through June 30, 2013), national surgical
outcomes based on case count were reported. During this time, there were 6,677 TKAs
performed in Veteran Affairs Medical Centers (VAMCs) nationally, which included 114
TKA cases performed at the Dayton VAMC. Surgical infections were risk adjusted in
the quarterly report and reported respectively as 1.3% nationally versus 5.3% at the
Dayton VAMC. Risk adjustment refers to the elimination from the count of any cases in
which there was any preexisting diagnosis which would affect the surgical outcome, e.g.
cerebral vascular attack (CVA), Clostridium difficile (C- diff) infections, and superficial
and deep wound infections (U.S. Department of Veterans Affairs, 2013).
An additional outcome measure of importance is the occurrence of superficial
wound infections. According to the Centers for Disease Control and Prevention (CDC)
(2014), superficial wounds infections present with pain or tenderness, edema, erythema
or warmth at incision site. To be classified as a superficial infection, the following
criteria must be met: a. occur <30 days after surgery; b. involved skin and subcutaneous
tissue at the incision site; c. must have one of the following: purulent drainage from
incision, positive microbial culture result, or surgical incision and drainage; and diagnosis
by surgical provider (surgeon, infectious disease physician, emergency physician,
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Advance Practice Nurse, or Physician Assistant) (CDC, 2014). Dayton VAMC had two
cases (1.75%) of superficial TKA wound infections versus the national average of 0.5%
during the same period of time. Dayton VAMC also had two cases (1.75%) with deep
wound infections versus the national average of 0.4% (U.S. Department of Veterans
Affairs, 2013). Deep wound infections are defined as occurring 30 to 90 days postoperatively, with purulent drainage, a deep incision that dehisces or is surgically opened
and symptoms of fever >38⁰C or localized pain; or deep abscess that is assessed upon
examination, during surgical procedure, or by imaging (CDC, 2014).
Further, the Agency for Healthcare Research and Quality [(AHRQ)] (2003)
estimated there will be an 85% increase in total knee arthroplasties (TKA) by 2030, due
to the aging population. If this were the case, the number of individuals undergoing TKA
in this facility alone would be estimated at over 210. Although the AHRQ did not divide
the Medicare cost between TKA and total hip arthroplasty (THA), the total cost for both
in 2000 was $3.2 billion (2003). In 2003, Kim et al. found that utilizing clinical
pathways to guide the pre, intra, and post-operative TKA care reduced mean costs from
$7, 375.00 to $764.00 per case. In 2013, one hospital readmission due to a TKA
infection with subsequent removal of prosthesis incurred a cost of $20,700.00 for four
days, according to the Veteran Affairs Surgical Quality Improvement Program
(VASQIP). Thus, the current infection rate following TKA, the projected increase in
numbers of TKAs and the emotional and financial costs of infections following TKA,
created an impetus to decrease infection rate outcomes in patients after TKA at the
Dayton VAMC.
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Purpose and Goals of Project
Purpose.
The PD recognized the need for this project, which stemmed from the current rate of
infections (5.3%) among clients who had experienced a TKA per VA National Surgery
Office Quarterly Report (Veteran Affairs Surgical Quality Improvement Program, 2013) at
the Dayton VA. The overall purpose of this evidence-based quality improvement project
was to decrease infections rates in patients undergoing TKA. Various studies have indicated
better outcomes following a TKA with decrease in infections when consistent guidelines are
implemented (AHRQ, 2003; Cram, Cai, Lu, Vaughan-Sarrazin, & Miller, 2012; NGC, 2010;
Osmon et al., 2013). The creation of a structured EBP question employing a population,
intervention, comparator, outcome, timeline (PICOT) design allowed for consistent
guidance of the project in a clinical setting (Rios, Ye, & Thabane, 2010; Riva, Malik,
Burnie, Endicott, & Busse, 2012). Rios et al. (2010) found improved evaluation of the
quality of randomized control trials when utilizing a PICOT format.
The following PICOT question was developed. In total knee arthroplasty surgery
patients, how does implementation of a revised Total Knee Care Management evidence
based practice guideline, compared to current care, affect wound infection rates within 30
postoperative days?
Evidenced Based Practice Model
The Iowa Model of Evidence-Based Practice was selected to guide this EBP quality
improvement project. The Iowa Model of Evidence-Based Practice (Iowa Model)
encourages nurses to critically appraise current practice for effectiveness and efficiency, in
order to use scientific knowledge in the decision making process (Titler et al., 2001). The
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Iowa Model is based upon a problem focused algorithm with triggers from questioning
current practice, identifying clinical problems, or from new evidence based information
(Melnyk & Fineout-Overholt, 2011). Problem focused trigger(s) are the issue(s) that need to
be explored and resolved. Financial data and internal/external benchmarking data are also
included in identifying the problem triggers when making clinical and institutional decisions
(Titler et al., 2001). Once a problem is identified the next step, according to the Iowa Model
of EBP is to determine whether or not the problem is a priority for the institution or
organization at that time.
Stakeholders
The next step in the Iowa Model is identifying who are the key stakeholders that are
crucial to the success of any project. Stakeholders include those individuals who will have
input into and/or be impacted by the project, such as providers (physicians and Advance
Practice Nurses), orthopedic clinic nurse, staff nurse(s), administrators, and other
interprofessional colleagues (i.e. physical therapy, and wound management). The
interprofessional team provides a wide range of knowledge and experience, which can
enhance the project. The team also has connections with other disciplines, which can
improve communication and coordination of efforts.
Literature search.
A literature search is performed to identify the current evidence available to address
the identified problem. The evidence is critiqued according to the quality of the research
and literature available and discussed among the stakeholders. The stakeholders provide a
venue in which discussion of various components of a project can occur. The stakeholders
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then determine if there is a sufficient base, based upon evidence available, to warrant a
change to address the identified problem. If so, then the change process is implemented.
Piloting change.
Piloting the process for change is the next step in the Iowa Model. Piloting is
essential for an EBP project. With an EPB project, the project is conducted on a small scale
which allows for evaluating the effectiveness of the intervention prior to a practice change
in the institution. In research, the project is restricted to the rigors of tight controls of
confounding variables, which are not an issue with a QI (Titler et al., 2001; Melnyk &
Fineout-Overholt, 2011). Piloting includes implementation and evaluation of the project.
Implementation requires strategies to guide the project, such as a creation of an EBP
guideline or carepath that are effective in the various steps (Titler et al., 2001; Melnyk &
Fineout-Overholt, 2011). Evaluation of an EBP guideline, carepath, and/or procedures
occurs at the conclusion of the project to determine the effectiveness, change required, or
other factors that affect the project outcomes (Titler et al., 2001; Melnyk & FineoutOverholt, 2011).
According to Titler et al. (2001), during the pilot phase, it is important to select
the outcomes that are desired. The outcomes include: accrue baseline data, plan/design
the EBP guideline, implement the guideline or changes; evaluate processes involved in
guideline implementation and the outcomes achieved; and change guidelines and
processes as necessary to account for the findings and make changes necessary on the
findings. Therefore, piloting the EBP project and reviewing the outcomes prior to
institutional acceptance, is imperative.
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Determination of effectiveness.
Once piloting is completed and evaluation of data occurs, outcomes are evaluated. If
data do not indicate that the proposed outcome has been met, adoption does not take place.
A review of the implementation process (i.e., EBP guideline, carepath) and monitoring of
quality improvement is necessary. If the data indicates that the outcomes are effective, then
adoption and integration of process/EBP guideline is recommended in the institution
(Melnyk & Fineout-Overholt, 2011).
The Iowa Model offers an EBP process for clinicians and interprofessional teams,
encompassing feedback loops, analysis, evaluation, and adjustments based upon review of
process and outcome indicator data (Melnyk & Fineout-Overholt, 2011). In Figure 1, a
diagram of the Iowa model is provided. This model provided guidance in the development,
implementation, and evaluation of this EBP project.
While the Iowa Model (Melnyk & Fineout-Overholt, 2011) provided a dynamic
flow for understanding the implementation of EBP, the Logic model complemented the
implementation of the project, as it provided a more specific framework for EBP change,
implementation, and evaluation of outcomes (Brosnan, 2012, Kellogg, 2004). The
components of the Logic model (Table 1) included: Input- what were the necessary
component to implement a program; Activities- description of interventions or strategies
incorporated in the program to obtain desired change; Outputs- what changed due to the
various interventions/activities; and Outcomes- the short-term, intermediate, and longterm results (Brosnan, 2012; CDC, 2011). The logic model is also a dynamic model,
which provides increased detail/focus on the implementation process (CDC, 2011;
Kellogg, 2004).
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Iowa Model
Theory/Framework
Iowa Model of EBP Practice

Knowledge Focused triggers

Problem Focused Triggers:

Priority for institution

Form interprofessional team:

Perform search for Evidence

Critique research

Sufficient base:

Yes
Pilot change

No

Is change appropriate?

Yes
Institute Change
Monitor and analyze structure, process and outcome

No
Continue to evaluate

Figure 1. The Iowa model.
Adapted from Titler et al, 2001; Melnyk & Fineout-Overholt, 2011 (p.252).
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Table 1
Logic Model for Implementation Process
Process

Outcomes

Input

Activities

Outputs

Short

Intermediate

Long

What is
necessary?

Describe
interventions

What changed
with the
interventions

Time frame
established
for
evaluation

Continued
Integrate EBP
examination of
into practice
intervention, change
EBP practices as
Sustainability
needed.
of Guideline

Humanistic theory.
When change in process is needed, such as when a new guideline may be
implemented, education of staff and patients is imperative for success. Humanistic
theory promotes individual learning and more person-centered education, (Taylor &
Hamdy, 2013). Keller utilized a humanistic theory in the ARCS Model of Motivational
design for adult learning, (Gatti-Petito, Lakatos, Bradley, Cook, Haight, & Karl, 2013).
In Keller’s ARCS Model, four specific topics: learner attention, relevance, confidence,
and satisfaction need to be addressed in order to motivate adult learning. Utilizing those
four specific aspects, the nurse could address and adapt education to meet the specific
needs of the learner, either stakeholders or patients. The need to generate interest in the
topic for both the nurse and the patient was imperative to initiate the education of the
process to be changed, in order for the adult learner to value the topic (Gatti-Petito,
Lakatos, Bradley, Cook, Haight, & Karl, 2013; Taylor & Hamdy, 2013).
Summary
Orthopedic surgical site infections are one of the most preventable sources for
morbidity and mortality (Kim et. al., 2010). The Dayton VAMC Orthopedic Department
has an increased TKA infection rate of 5.3%. This rate is higher than the national TKA
9

infection rate of 1.3% (VASQIP, 2013). The purpose of this EBP QI project was to
decrease native TKA infections utilizing EBP guidelines. The Iowa Model provides a
framework to guide EBP QI projects. This framework includes review and synthesis of
literature to identify current evidence available to address the problem. Identification and
education of stakeholders and patients is imperative for success. Utilization of the
humanistic theory provides an educational framework which allows for meeting the
specific learning needs of the, stakeholders and patients.
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Chapter 2
Literature Search, Review, and Analysis
In this chapter clinical literature and clinically-based research studies and clinical
practice guidelines related to infection and infection prevention in Total Knee Arthroscopy,
are reviewed and analyzed. The significance to this project is identified and discussed.
Gaps between literature and current practice are acknowledged.
Review of the Literature
Data bases initially explored for TKA guidelines or carepaths included: the Agency
for Healthcare Research and Quality (AHRQ), National Guideline Clearinghouse (NGC),
The Joint Commission (TJC), and the Veterans Health Administration (VHA). Search
phrases used included “carepaths”, “guidelines”, “total joint arthroplasty” and “total knee
arthroplasty”. This search yielded four sets of guidelines. Further literature search was
accomplished utilizing various data bases, which included: Cochrane Library, Cumulative
Index for Nursing and Allied Health Literature (CINAHL), MEDLINE via PubMed, Web of
Science, Scopus, and Subject lists of databases. Stillwell, Fineout-Overholt, Melnyk, and
Williamson, (2009) recommend choosing keywords that fit the topic of interest in the search
strategy. Thus, these data bases were searched based upon concepts and language in the
PICOT question: total knee arthroplasty; total knee arthroplasty guidelines; total joint
infections, total joint complications, and education. The following keywords were used:
Arthroplasty, Replacement, Knee; "total knee replacement"; complication*, adverse effect*;
orthopedic OR orthopaedic; pathway*, protocol*, guideline*, or carepath*; and
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complication* or adverse reaction* or infection*.

Languages other than English were

excluded. MeSH terms include: Arthroplasty, Replacement, Knee/utilization*; Hospital
Bed Capacity/statistics & numerical data*; Humans; adverse effects; Osteoarthritis,
Knee/economics; Osteoarthritis, Knee/surgery*; Risk Factors; and United States.
The results of the search conducted in Cochrane library yielded one article that
was relevant, valid and applicable. However that one article provided an impetus for the
use of Scopus to determine how that article was cited in subsequent articles. Scopus was
further searched using the words “knee arthroplasty and protocols and infections. There
were 178 articles identified but when reviewed for validity, relevance and applicability 8
articles remained.
The initial search in CINAHL utilizing "Arthroplasty, Replacement, Knee/AE"
OR "total knee replacement" AND complication* OR adverse effect* AND orthopedic
OR orthopaedic yielded 155 articles. The search in CINAHL was expanded with
additional search terms, “total knee arthroplasty and (clinical pathway* or guideline* or
carepath* or order*) and (complication* or adverse* or infection or infected or infections
or blood loss*)” and 631 articles were identified. With the addition of “total knee
arthroplasty and clinical pathway* or guideline* or carepath* or order*) and
(complication* or adverse* or infection or infected or infections or blood loss*), the
number of articles diminished to 542. The number of articles subsequently diminished
with the MeSH terms of "Critical Pathways" AND "Arthroplasty, Replacement, Knee" to
50. Finally, with the addition of the search terms of "Critical Pathways" [Majr]) AND
"Arthroplasty, Replacement, Knee" [Majr], the number of articles diminished to 34.
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While some of these articles provided rich literature review, many were not studies that
provided evidence that could be used for practice.
Web of Science, Scopus, and Google scholar allowed the researcher to “look
forward” in articles that were citing a prior article. According to Shultz, Dell, and Bodan
(2009), biases could be present when using bibliographies to search for related articles.
However, reviewing bibliographies can also provide a rich source of information, as long
as the researcher is cognizant of potential biases (Melnyk & Fineout-Overholt, 2011).
Biases were reduced by the PD reviewing multiple studies and synthesizing the
information. The expansion of the literature search after the initial search provided
additional studies in which to review to prevent biases.
Inclusion and exclusion criteria were established for studies and literature
reviewed. Studies which were focused on perioperative, “native knee” TKA in adult
populations were included. In addition, studies that focused on strategies to decrease
infections post-operatively were included. Specifically this included studies which
explored the use of silver-infused dressings, chlorhexidine scrubs, and critical pathways
or clinical guidelines specific to TKA. In addition literature reviews incorporating expert
analysis and opinions were considered. Searches were limited to English language and to
humans. Once inclusion and exclusion criteria were applied, the literature yielded 13
articles that were used in this evidence based QI project.
Appraisal and synthesis of the evidence.
Guidelines and articles were appraised and synthesized based upon concepts and
relevant key terms of the PICOT question: In total knee arthroplasty surgery patients,
how does implementation of a revised Total Knee Care Management evidence based
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practice guideline, compared to current care, affect wound infection rates within 30
postoperative days? In the following section the appraisal and synthesis of the guidelines
and the literature is described.
Comparison and appraisal of EBP TKA guidelines.
Four EBP TKA guidelines were obtained from the Agency for Healthcare
Research and Quality (AHRQ); National Guideline Clearinghouse (NGC). The four
guidelines related to Total Joint/Knee arthroplasty included: 1. Total Knee Replacement,
ARHQ No. 04-E006-2; 2. Diagnosis and management of prosthetic joint infection:
clinical practice (NGC, 2013); 3. American Academy of Orthopaedic Surgeons clinical
practice guideline on the diagnosis of peri-prosthetic joint infections of the hip and knee
(NGC, 2010); and 4. Diagnosis and Management of Prosthetic Joint Infection: Clinical
Practice Guidelines by the Infectious diseases Society of America (Osmon et al., 2013).
Government agencies utilize systematic reviews of evidence, meta-analysis, and
evidence/opinion based recommendations in the development of published guidelines
(AHRQ, 2003; NGC, 2010; Osmon et al., (2013); Rao, Hanssen, & Wilson, 2011). These
EBP guidelines for TKA were reviewed, appraised and compared using the AGREE
Instrument (Melnyk and Fineout-Overholt, 2011). The Agree instrument was developed
by Cluzeau, Littlejohns, Grimshaw, Feder, and Maran (1999) to provide a consistent
process for evaluating guidelines. There are 6 sections to the AGREE Instrument. The
first section, Scope and Purpose, relates to whether or not the overall objectives of the
guideline are clear, the specificity of the guideline and whether or not the patient
population for whom the guideline is developed is specifically described. The second
section Stakeholder Involvement refers whether or not the target users and recipients of
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the guideline (i.e., the relevant professionals and patients are involved in the guideline
development). This section also queries whether or not the guideline has been piloted by
the target users. Rigor and Development is appraised through careful consideration of the
methods used in search for supportive evidence for the guideline as well as looking at
risks, benefits and potential negative effects of the guideline. This section also is
concerned with peer review of the guideline and ongoing evaluation and updating of the
guideline. Clarity and Presentation, section 4, is appraised through identifying whether or
not the recommendations are clear and specific, provide options for the professional
management of the clinical situation. Application aspects of the guideline refer to any
issues that may affect implementation such as costs, potential barriers and ongoing
auditing of the use of the guideline. The final step of the appraisal is to consider editorial
independence and potential biases (Melynk & Fineout-Overholt, 2011).
These four guidelines are appraised and synthesized in Table 2 and based on the
AGREE Instrument in Melynk and Fineout-Overholt (2011) p. 197.
NGC (2010) recommends the following guideline, NGC-7976, in initial
periprosthetic joint replacement with suspected infections. NGC defines strong
recommendations as good “overall quality of evidence” and more than one level I study
“recommending for or against the intervention” (2010). NGC further defines moderate
recommendations as fair “overall quality of evidence” and more than one level II or III
study “consistent with findings or Level I single study.” According to the NGC
guidelines (2010), there are essential testing based processes that need to be incorporated
into the care of patients who experience TKA. Essential clinical assessment for signs of
infection (warmth, erythema, and edema) needs to be implemented. Laboratory tests are
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Table 2
Appraisal and Synthesis of TKA Guidelines
Item
SP
SI
RD
CP
A
EI
TP
CHG
D
Strengths

1*

2*

3*

Y
Y
P
P
Y
Y
Y
Y
Y
P
Y
Y
Y
Y
N
N
N
N
Clear on how Clear on how to
to diagnose
diagnose and
and manage
manage infection.
infection.

Limitations No APRN on
development
group.
Does not
address pre
procedure
prevention of
infection.

No APRN on
development
group.
No Cost Analysis.
Does not address
pre procedure
prevention of
infection.

Y
P
Y
Y
Y
Y
Y
N
N
Clear on how to
diagnose and
manage infection.

No APRN on
development group.
Does not address
pre procedure
prevention of
infection.

4*
Y
P
Y
Y
Y
Y
Y
Y
N
Clear on how to
diagnose and
manage infection.
Raises pre
procedure
prevention of
infection issues
No APRN on
development group.

Note. 1* Total Knee Replacement, ARHQ No. 04-E006-2
2* NGC- 7976 Diagnosis and management of prosthetic joint infection clinical practice
3* NGC-9512 American Academy of Orthopaedic Surgeons clinical practice guideline
on the diagnosis of peri-prosthetic joint infections of the hip and knee
4* Diagnosis and Management of Prosthetic Joint Infection: Clinical Practice Guidelines
by the Infectious Diseases Society of America, Osmon et al (2013)
SP= Scope and Purpose; SI= Stakeholder Involvement; RD = Rigor of Development; CP
= Clarity and Presentation; A=Application; EI = Editorial Independence TP=Target
Population; CHG = Chlorhexidine scrub/bath; Drg = Dressing;
Y= Yes, P=Partial, N=No

16

based on the evidence of: erythrocyte sedimentation rate and C-reactive; if abnormal
results of erythrocyte sedimentation rate (ESR) and/or C-reactive protein (CRP).
Operative knee joint should be aspirated. The knee joint aspirate should be tested for a
white blood cell count (WBC) and differential test; and Gram stains obtained from intra
articular fluid. The NGC guideline (2013) recommends assessment for signs and
symptoms of infections (erythema, warmth, and edema) and if clinical infection is
suspected, further evaluation will be ordered by the orthopedic providers.
The Infectious Diseases Society of America (IDSA) Guidelines are evidence-based
and opinion-based recommendations for the diagnosis and management of patients with
prosthetic joint infections (Osmon et al., 2013). The guidelines provide strategies that need
to be implemented based on the current best practice. Thus, surgical options for patients
with TJA infections include any of the following: debridement and retention of the
prosthesis, or resection arthroplasty with or without subsequent staged reimplantation, 1stage reimplantation, and amputation (Osmon et al., 2013). The various articles were
reviewed utilizing ISDA guidelines, which included weighing the quality of evidence based
upon strength of the recommendations and quality of evidence (Osmon et al., 2013)
The AHRQ created four critical questions, which guided the review of literature
(for TKA postoperative infections) in order to evaluate results of various published
studies which then guided the development of their evidence based guideline No. 04E006-2. The four critical questions utilized for development of AHRQ’s guideline
recommendations:
1. What are the indications/outcomes of TKA?
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2. How does the co-morbid condition of the patients affect outcomes as well as the
implantable materials used with TKAs?
3. Can interventions affect results; evaluating different populations with different
results?
4. What surgical and health improvements may occur in the future?
While the AHRQ guideline is focused on TKA and is evidence based, it does not address
pre-operative strategies to decrease infections.
Overall, the four TKA guidelines were very similar with a heavy focus on
management of infection. Collectively they provided very specific strategies for assessment,
early identification of infectious processes and management of infections. Three of the four
guidelines broadly addressed TJA with TKA being incorporated into the guideline. Only the
AHRQ guideline No. 04-E006-2 specifically focuses on TKA. Only Osmon et al. (2013)
addressed the possible benefits of using pre-procedure Chlorhexidine Gluconate (CHG)
scrubs as a means to prevent infection. The type of dressing used or recommended was not
incorporated into any of the guidelines.
Appraisal and synthesis of the literature.
Initially, articles were reviewed rated based on the “hierarchy of evidence” that
was present (Appendix A). Three critical questions as identified by Melnyk and FineoutOverholt (2011) were used to further appraise the articles. These questions which
respectively addressed the validity, reliability and applicability of the literature to the
PICOT question posed included, “Are the results of the study valid?” “What are the
results?” and “Will the results help me in caring for my patients?” (p. 14). The articles
appraised, all focused on decreasing infection in TKA. Some focused on decreasing post-

18

procedure infections through use of clinical practice guidelines, some through use of preprocedure CHG scrubs and others by use of a silver-infused post-operative dressing.
Once the articles were appraised, they were synthesized.
Clinical Practice TKA Guidelines
Clinical practice guidelines (CPG) are carefully developed statements to assist
practitioners and patient decisions regarding healthcare in specific situations (Field &
Lohr, 1990). According to Wollersheim, Burgers, and Grol (2005) clinical guideline’s
goals are to improve quality of care for patients by implementing new research into
clinical practice, utilizing specific recommendations, evidence, and clear goals created
within credible organization(s). Clinical guidelines are used as models for clinical
pathways and specific protocols. Clinical guidelines provide the overall picture, while
clinical protocols are more specific and detailed. Specific findings reported with the use
of uniform total joint guidelines included fewer complications, decreased infections,
decreased hospital stays, and decreased cost (AHRQ, 2003).
A synthesis of research literature related to clinical TKA guidelines (Table 3)
indicates TKA outcomes were improved with implementation of clinical pathways
(Barbieri et al., 2009; Eiselt, 2003; Kim, Losina, Solomon, Wright, & Katz, 2003;
Osmon et al., 2013). Whether the pathways/guidelines were initiated pre, intra, or postoperative, the outcome indicated that infections were reduced when structured guidelines
were used when compared to practices with non-structured guidelines or lack of
guidelines (Kim et al., 2003).
Barbieri et al. (2009) performed a meta-analysis to assess clinical pathways when
compared to typical medical care and reviewed 479 publications. In each publication,
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four outcomes were measured: post-operative complications (total joint (TJ) infections,
pulmonary embolisms, and deep vein thrombosis); discharge to home; length of stay
(LOS); and costs. Of the 479 publications, only 22 studies met the four outcomes criteria
for inclusion. The meta-analysis of 22 studies involving 6,316 participants showed fewer
patients suffered from post-operative complications in institutions where clinical TKA
pathways were used, than in institutions that did not have TKA pathways. Lower costs
were associated with decreased length of stay in hospitals, when pathways were used
(Barbieri et al., 2009). The number of VAMC TKA cases reported by Henderson et al.
(2003) was 11,710 cases, which included positive outcomes with decreased 30 day
mortality with TKA clinical pathways.
Evidence in studies reviewed supports improved outcomes with clinical practice
guidelines which are also known as clinical pathways or carepaths. Specifically,
improvement of outcomes including decreased wound and infection rates in patients post
TKA were reflected in various studies when following clinical pathways, which included
multi-day pre-operative CHG scrubs and post-operative application of silver infused wound
dressings (Burke, Green, McHugh, McGolderick, Kilcoyne, & Kenny, 2012; Eiselt, 2009;
Johnson, Kapadia, Daley, Molina, & Mont, 2013; Kapadia, Johnson, Daley, Issa, & Mont,
2013; Mueller, & Krebsbach, 2008; Zywiel et al., 2011). Kim et.al. (2003) conducted a
meta-analysis of four studies which reported reductions in complications, such as infections
and seven studies which indicated reduction in length of stay with carepaths. Barbieri et
al.’s (2009) meta-analysis of 22 studies indicated a decrease in post-operative
complications, such as infections, and hospital costs ($22, 891.00 versus $19,401.00) with
carepaths.
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Table 3
Synthesis of Literature Regarding Clinical Practice TKA Guidelines

Guideline

Item
1

2

3

4

1

6

2

7

SS

6316

1463

112

N/A

TP

Y

Y

Y

Y

IR

Y

Y

y

Y

CP

Y

Y

Y

Y

SSF

Y

Y

Y

N/A

ES

Y

Y

Y

Y

EMR

Y

Y

y

N/A

LOE

Note: 1. Barbieri, A. et al (2009); 2. Eiselt, (2009); 3 Ho, D. et al. (2007);
4. Kim, S. et al (2003)
LOE= level of evidence; SS= sample size; TP = target population; IR = infection rate; CP
= Critical path; SSF=statistically significant findings; ES = Evidence supports use of
guideline/critical path

Chlorhexidine gluconate.
Research literature addressing microbial pathogens affecting TKA, found
decolonization through the use of 2% chlorhexidine (CHG) preoperative scrubs for three
days pre-operatively and morning of surgery to reduce Staphylococcus aureus surgical
site infections (Eiselt, 2009; Farber, Chen, Bartsch, Feigel, & Klatt, 2013; Johnson,
Kapadia, Daley, Molina, & Mont, 2013; Kapadia, Johnson, Daley, Issa, & Mont, 2013;
Rao et al., 2011; Zywiel et al., 2011). CHG is a broad-spectrum antimicrobial skin
preparation that disrupts cell membranes, by binding of cationic molecules to anionic
molecules in the cell wall, thus causing microbial death (Hemani & Lepor, 2009; Johnson
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et al., 2013). Also, blood cannot neutralize CHG solution as rapidly as other
antimicrobial skin preparation (i.e., iodophor solutions) (Hemani & Lepor, 2009).
According to Kapadia, Johnson, Issa, and Mont (2013), the cost benefit of using
chlorhexidine pre-operatively to decrease post-operative infections was approximately
$2.1 million per 1,000 TKA patients yielding healthcare in their study of savings up to
$3.18 billion.
Synthesis of the literature reveals that use of CHG pre-operatively decreases the
infection rate postoperatively in TKA. The literature is not consistent as to the number of
days for CHG pre-operatively. A one day scrub was shown not to make a difference in
infection rate; however, CHG scrubs two to five days consecutively immediately prior to
TKA resulted in significant decrease in post-operative infections.
Table 4
Synthesis of Chlorhexidine Scrub Literature
Item
1
2
3
4
5
6
LOE
6
6
6
6
3
6
SS
1463
3715
2293
2545
4465
912
TP
Y
Y
Y
Y
Y
Y
DOS
2
1
2
2
5
2
IR
Y
N
Y
y
Y
Y
SSF
Y
N
Y
y
Y
Y
ES
Y
N
Y
Y
Y
Y
E
Y
N
Y
Y
Y
Y
EMR
Y
Y
Y
Y
Y
Y
G
Y
Y
Y
Y
Y
Y
Note: 1. Eiselt, (2009); 2. Farber, N. J. (2012); 3. Johnson, A. J. et al. (2012); 4. Kapadia,
B. H. et al. (2012); 5. Rao, N. (2011); 6. Zywiel, M. G. et al. (2010)
LOE: level of evidence; SS sample size; TP = target population (adult, TKA) ; DOS=
days of scrub ( 1= day of surgery only, 2 = day of surgery and day before before), 3 = day
of surgery and 2 consecutive days previous; 4 = day of surgery and 3 consecutive days
previous); IR = Infection Rate decreased? SSF = statistically significant findings;
ES=Evidence support s use of Chlorhexidine gluconate scrub; E=patient education;
G=Guideline/carepath used; Y= Yes; N= no; M = Mixed evaluation in use in adults
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Silver infused dressings.
Infections have also been linked to the type of post-operative dressing applied.
Plain, non-medicated gauze dressings which have been used, are absorbent and collect
exudate. Integrity of gauze dressing for a protective covering however, is compromised
once exudate is collected on the gauze, which allows potential for bacterial contamination
from outside the incision (Lawrence, 1994). Decreases in infection rates have been
attributed to the use of absorbent silver infused dressings applied in the operating room and
during the post-operative recovery phase (Burke et al., 2012). Silver has been used since the
1800’s for its antiseptic properties, broad spectrum antibiotic and antimicrobial properties,
and anti-inflammatory effects (Burke et al., 2012; Fong & Wood, 2006; Prabhu & Poulose,
2012; Silverstein et al., 2011). According to Fong and Wood (2006), silver effectively
disrupts bacterial cell membrane processes by blocking cellular respirations, thus causing
cellular death. In this manner, dressings infused with silver decrease bacterial colonization
and thus, decrease surgical site infections. The practice of changing from a 4x4 gauze
dressing to a silver impregnated dressing decreases infection rates thereby decreasing health
care costs (Burke et al. 2012).
Synthesis of the literature reveals that evidence supports use of silvedene or
silver-infused dressings to decrease infections in post-surgical wounds. Two of the
articles did not report sample size or statistical significance. All of the articles were
supportive of the use of silver infused dressings to prevent infections.
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Table 5
Synthesis of Silver infused Dressing Literature
Article

1

2

3

4

LOE
2
7
7
2
SS
124
N/A
N/A
101
TP
Y
Y
Y
N
SID
Y
Y
Y
Y
IR
Y
Y
Y
Y
SSF
Y
N
N
Y
ES
Y
Y
Y
Y
Note. 1. Burke et al. (2012); 2. Fong & Wood (2006); 3. Prabhu & Poulose, (2012);
4. Silverstein et al (2011)
LOE = level of evidence; SS= sample size; TP = target population; IR = infection rate;
SID = silver infused dressing; SSF = statistically significant findings; ES = Evidence
support s use of silver infused dressing
Limitations
Several limitations in the TKA research literature were identified. Often patients
with THA and TKA were combined in the same articles (i.e. Barbieri et al., 2009; Kim et
al., 2003; Osmon et al., 2013; Patel, Walsh, Sehgal, Preston, DeWal, & Di Cesare, 2007;
Sprowson, Symes, Khan, Oswald, Reed, 2013; Weaver, Hynes, Hopkinson, Wixson,
Khuri, Daley, & Henderson, 2003; Willis-Owen, Konyves, & Martin, 2010). These
articles addressed various topics, which included but were not limited to: clinical
pathways for total joints (TKA and THA); management of prosthetic infections; factors
affecting incidence of infections; surgical skin preparations; and dressings. Thus, it was
at times difficult to isolate issues specific to TKA (Chen, Heyl, Xu, Rao, & Klatt, 2013;
Kim et al., 2003; Osmon et al., 2013). Another limitation was, many of the studies did
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not consider cost. The metaanalysis conducted by Barbieri et al. (2009) found the cost of
implementation of various pathways was not analyzed.
Levels of Evidence
The levels of evidence varied according to the design and quality of the study.
The contribution of the research to the level of evidence is based on the design of the
study and critical appraisal process (Melnyk & Fineout-Overholt, 2011). The levels of
evidence as reported in Tables 3-5 reflect one level I study (meta-analysis), three level II
studies (well-designed randomized control trials), one level III study (well-designed nonrandomized control trials), five level VI studies (single descriptive studies) and three
level VII reports based on expert opinion. While the level of evidence varied, the
evidence across all levels was supportive of the use of care paths, CHG scrubs preoperatively and silver-infused dressing or treatment post-operatively to decrease
infections.
Population Specific Concerns
Practice change must take the specific needs of the specific population being
considered for TKA. Understanding the needs of the VAMC patient population and their
co-morbid medical conditions often creates a challenge for the provider, as infections can
cause catastrophic effects on the Veteran’s health. Diabetes and obesity are present in the
VA population, as it is in the United States population. In Ohio, the obesity rate was
30.1% (CDC Obesity Statistics 2011), while the veteran’s obesity rate was 32.9% (Das et
al., 2005). According to the CDC (2011), Diabetes data and Trends, the diabetes rate was
10.1% in Ohio versus 16.1% in the veteran population. Patients with diabetes have a
higher rate of infections in total joint replacements than non-diabetics (Mraovic, Suh,
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Jacovides, & Parvizi, 2011; Iorio, et al., 2012). The recognition of the patient
population’s co-morbid diseases and impact on TKA postoperative infections, provides
criteria for which patients would be scheduled for surgery or sent for consults in weight
management and diabetes clinic.
Recommendations for Change
Evidence based interventions to decrease TKA infections found in the literature
included the use of CHG pre –operatively, utilization of silver infused dressings postoperatively; and application of clinical pathway/guideline for TKA (Table 6). The
overarching goal was to decrease the rates of post-operative infection in patients
undergoing TKA at Dayton VAMC.
Table 6
Intervention Recommendations for Practice Guideline Change with Supporting
Reference and Outcomes
Intervention
Recommendation
Use of 2% CHG
preoperatively

Silver infused
dressing

Outcomes:
Decreased TKA infection Rates:
1. by 50.16%
2. No change
3. From 3.19% to 1.59%
4. From 1.7% to 0.5%
5. From 3.19% to 1.59%
6. From 2.7% to 1.2%

Citations
1. Eiselt, 2009;
2. Farber et al., 2013;
3. Johnson et al., 2013;
4. Kapadia et al., 2013;
5. Zywiel et al., 2011
6. Rao, N (2011)
1.Burke et al., 2012;

1. Decreased complications
of blistering 17.7% to
4. 8% (p<0.04)
2. By 5.2%
3. NA
4. 0% between silver infused dressing and
silvadene
Decreased TKA infection
1. RR = 0.68,P = 0.04; and RR = 0.39%, P =
0.007
2. Variable
3. Positive clinical significance per experts
4. Decreased complications
No statistical significance

2. Fong & Wood, 2006
3. Prabhu (2012)
4.Silverstein (2011)
Use of clinical
pathway/guideline for
TKA

1.Barbieri et al., 2009;
2.Kim et al., 2003;
3.Osmon et al., 2013
4.Ho, D. (2006)
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Project Goals
The overarching purpose of this project was to decrease the post-operative infections
in patients undergoing TKA. In order to achieve this primary goal, the use of the Iowa
Model guided the EBP implementation process. This process included the following
specific activities: 1) Develop an interprofessional Total Knee Care Management EBP
guideline (TKA Guideline) based on most current literature. 2) Implement the TKA
Guideline for patients having a TKA; 3) Provide education of patients and stakeholders
involved in the implementation of the TKA Guideline, including APRNs, orthopedic
residents, physician assistants, physical therapy, and perioperative nurses; 4) Evaluate the
process and outcomes of the education and implementation of the TKA Guideline. 5)
Evaluate the process and outcomes of the implementation of pre-operative CHG surgical
scrubs 3 days prior surgery and morning of surgery (scrubbed from neck down, excluding
genitalia); 6) Evaluate the process and outcomes of the utilization of silver impregnated
absorbent dressings applied immediately post-operatively in surgery, as well as, changing
dressing if saturated during the post-operative stay; and 7) Revise the process and guideline
based on analysis as needed to enhance the sustainability. Similar to Hook, Devine, and
Lang (2008), the challenge was to combine knowledge with practice and bring the best
evidence to the providers at the bedside, in order to provide exemplary care to the patients.
Summary
A search, appraisal, and synthesis of clinical literature related to TKA infections
occurred for the purpose of creating an EBP guideline to decrease TKA infections. Various
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governmental agencies found improvement in TKA outcomes with guidelines (AHRQ,
2003; NGC, 2010; NGC, 2013: Osmon et al., 2013). A review of literature also suggested
decolonization of Staphylococcus aureus was effective with CHG to decrease TKA (Eiselt,
2009; Farber, Chen, Bartsch, Feigel, & Klatt, 2013; Johnson, Kapadia, Daley,
Molina, & Mont, 2013; Kapadia, Johnson, Daley, Issa, & Mont, 2013; Rao et al., 2011;
Zywiel et al., 2011). The cost benefit of using CHG to decrease post-operative infections
was approximately $2.1 million per 1,000 TKA patients. Healthcare could save up to $3.18
billion (Kapadia et al., 2013). Limitations of the research literature were the amount of
articles in which THA and TKA were combined and may not specifically address TKA
infections and surgical skin preparations. Finally the current practice was reviewed and
specific goals established to implement current evidence to decrease infection rates postoperatively in patients undergoing a TKA.
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Chapter III
Project Implementation
This chapter describes the design and methods used for implementation in this
quality improvement project. The population, setting, and procedures used for
implementation and data collection are described. Finally, the process used for data
analysis is presented.
Current Practice
The current Total Joint Carepath was developed in 1998 with subsequent
revisions, the last revision occurred in 2010 (Appendix B). The initial phase of the
quality improvement project was assessment of the orthopedic department to ascertain if
an opportunity to improve patient care existed. The higher than expected infection rate
was the problem trigger that was the impetus for this EBP project. Based on current
infection rates, review and synthesis of current research and current EBP guidelines, a
change in the 2010 Total Joint Carepath was recommended. Specific concerns identified
included the dressing applied in surgery immediately post-operative was a gauze
dressing. Also the pre-operative scrub was done the night before and morning of surgery.
Thus the need for the 2010 Total Joint Carepath to be reflective of current evidence based
literature was identified. The Total Knee Care Management Guideline was developed to
pilot the changes to the 2010 Total Joint Carepath on a more focused population.
An additional concern identified while examining current care for the patient
underdoing TKA, was that while the care of the patient was individualized and provider
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preference dependent. Each orthopedic surgeon determined pre, intra, and post-operative
care, as well as post-operative dressing type. The specific type of post-operative
dressing, as well as, changing dressings in the immediate post-operative phase was
physician dependent, which provided inconsistent care to TKA patients. For example,
Surgeon “A” removed dressings on the first post-operative day, as he wanted to visualize
the incision to assess for signs of infection: increased erythema, drainage, and/or edema,
and removed the adhesive dressing (Kalorer et al., 2011; NGC, 2010). Adhesive
dressings have been reported to cause blistering of skin, although the blistering was
reported in relationship to tape tension on the skin (Ravenscroft, Harker, & Buch, 2006).
Surgeon “B” removed dressings on the day of discharge. Thus the need for knowing and
understanding the importance of an evidence based critical pathway was identified, as
well as, the need for compliance with the pathway. Although there were differences in
post-operative dressing care, studies have shown no ideal dressing change regime
(Collins, 2011).
Framework
The mission of the Dayton VAMC is to provide veterans a range of clinical
services in a seamless manner that is cost-effective in an environment, which is based
upon research evidence, education, and safe/quality care for the patient. The discovery of
a post-TKA infection rate (5.3%) over four times higher than the national average (1.3%)
was of great concern (problem focused trigger) and quickly became a main priority for
Dayton VAMC Orthopedic Department. According to the Iowa Model, determining the
priority for the institution leads to the need for an interprofessional team to address the
problem (Melnyk & Fineout-Overholt, 2011; Titler et al., 2001). Agency permission was
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obtained for conducting the EBP QI TKA project at the Dayton VAMC (Appendix C).
The Dayton VA project team convened included: Orthopedic Surgeons, Advance Practice
Nurses, Physician Assistants, Physical Therapists, Nursing Administration, perioperative
nurses, and the VASQIP Surgical Quality Nurse. Upon completion of the research and
applicable literature review along with assessment of the current Dayton VAMC TKA
practice by the PD, the interprofessional team determined that there was a sufficient base
of knowledge and patients, indicating a need for change in process. Therefore, this EBP
quality improvement project was to revise the existing TKA process through revision of
the 2010 Carepath guideline to reflect the current state of the evidence, implement this
process, in the pre-operative, intra-operative, and post-operative care settings with
patients undergoing TKA, to achieve the outcome desired of decreased wound infection
rates. Thus, the Iowa model laid the foundation and drove the process for this EBP TKA
QI project. Review and critique of the literature assisted in determining the value of the
project and provided the direction needed for design, implementation, and evaluation and
sustainability of this QI project.
Population.
The population (N=30) for this QI project consisted of all the patients, male and
female, scheduled for and undergoing a native TKA for three months, N=30. Individuals
excluded from TKA surgery included: HbA1c ≥ 7.5, BMI ≥33kg/m2, and if the patient
had smoked within the last three months (self-reported), as they were never scheduled for
a TKA.
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Project setting.
The setting for this EBP quality improvement project was the Dayton VAMC. The
Dayton VAMC is a 250 bed acute care hospital located in Southwest Ohio which provides a
full range of services to adults, with the exclusion of maternal health and pediatrics. The
project setting included four distinct areas of the hospital. These areas included: the
orthopedic clinic for evaluation, scheduling and pre-op assessment; anesthesia clinic for preoperative anesthesia assessment; Surgery Department; and the surgical orthopedic patient
unit (4-North). Patients arrived preoperatively to the orthopedic clinic, two to three weeks
prior to surgery for history and physical, laboratory testing, radiological testing (chest xray), and anesthesia evaluation. Preoperative education included: day of surgery
information; nothing per mouth after midnight; medications allowed the morning of surgery
(i.e., antihypertensive medications); use of CHG scrub pre-operatively; and post-operative
care in the hospital and at home. Patients returned the week of surgery to the orthopedic
clinic for review of surgical procedure by the surgeon and surgical consent obtained by
surgeon. The patients reported to the Same Day Services Department the morning of
surgery two hours prior the procedure. The TKAs were performed in the Operating Room
and patients were admitted post-operatively to orthopedic surgical unit.
Stakeholders.
Since the Dayton VAMC is a Federal facility, several committees within the
organization and affiliated with were consulted and provided approval. Wright State
University (WSU) Internal Review Board (IRB) reviews and approves all research studies
for the Dayton VAMC. The VA Research and Development Committee reviews the studies
after approval by WSU IRB. The various Dayton VAMC approval bodies and individuals,
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included: Chief of Orthopedics, Chief of Surgery, and Research and Development
Committee. Additional stakeholders for the EBP quality improvement project included
orthopedic residents, Advance Practice Nurses, Physician Assistant, Orthopedic clinic nurse,
TKA patients, Medical Director, Nurse Executive, Pharmacy, Operating Room nurses, and
staff nurses, see Stakeholders/Team Members (see Table 7).
Table 7
Stakeholders/Team Members
Team Member

Role

Dayton VAMC, Chair of Orthopedics

Upper level administrative support

Nurse Practitioner/DNP student

Leader/Partner

Providers:
Orthopedic Residents, APRN, and PA
EBP mentor

Key team player/support/leadership
Key team player/leader/partner

Unit Manager

Support/leadership

Clinical Nurse Leader (CNL)

Key team player/leader/partner

Nursing staff

Key team player/leader/partner

Lab administrator

Advisory

Information technology

Support

Central Supply Department

Support

Barriers/facilitators.
Clinical practice guidelines provide tools in which EBP can be carried out by
providers and nurses in a systematic manner, while decreasing clinical variables
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(Abrahamson, Fox, & Doebbeling, 2012). Recognizing the impact of barriers and
facilitators in the application of the guideline is imperative. Merriam-Webster (2014)
defines a barrier as someone or something that impedes and/or blocks movement, while a
facilitator is defined as someone or something which provides help in or facilitates
achieving the desired outcome, through support and/or guidance.
Barriers and facilitators can be internal and/or external. Internal barriers are
defined as a lack of knowledge about the guideline or disagreement with the guideline,
resulting in the provider/nurse not following the new guideline. Specific internal barriers
for this study included: staff nurses being rotated to orthopedic nursing floor from other
non-orthopedic units and nurses not embracing the TKA Guideline, evidenced by
continuing to provide care according to prior guideline. Another potential internal barrier
was the rotation of orthopedic residents. Orthopedic residents rotate through the VAMC
every three months, which could have caused a lack of continuity due to unfamiliarity
with the routines of the attending orthopedic surgeons As the Dayton VAMC orthopedic
guideline may be different than other area hospitals, it was essential that the residents be
familiar with this TKA Guideline. External barriers may be related to computer issues
and prolonged time to complete the guideline documentation or not having access to a
computer (Abrahamson et al., 2012). Specific external barriers for this study included
prolonged time for the nurses to review guideline and charting on electronic medical
record.
Internal facilitators are individuals or departments which provide time and/or
resources to collaborate towards a common goal/project. The internal facilitators specific
to the EBP TKA guideline were nurses and/or physicians who had assisted in the creation
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of the TKA guideline: provider/nurse recognition of EBP based guideline, and
involvement of the specific disciplines in the guideline. External facilitators are
organizations/administration, which provide the resources, which enable the creation,
development, and implementation of a project: i.e. administration allowed time for the
nurses to participate in the guideline, as well as, support from colleagues (Abrahamson et
al., 2012). External facilitators were the information technology department who placed
the TKA guidelines on the EMR Total Joint carepath and the Central Supply Department,
who supplied the CHG and silver infused dressing to the Operating Room, Orthopedic
surgical floor, and the Orthopedic Clinic.
Identification of facilitators was essential in order to use them in an effective
manner. One facilitator for the quality improvement EBP TKA project was the Chief of
Orthopedics. He had recently been appointed the Chief of Orthopedics for the
Orthopedic Division nationally. He was extremely supportive of implementation of
evidenced based strategies that could help the staff in orthopedic division improve the
quality of care provided to the patients. The Surgical Chief of Staff was also supportive
of quality improvement programs to facilitate the care of the patient. Another facilitator
was an Advance Practice Nurse who has worked in the facility for 20 years. She had an
excellent communication system among various individuals within the institution and
also worked in orthopedics. The nurses in the orthopedic unit were willing to
learn/implement new processes and expressed a desire to become more involved.
Anticipated facilitators and potential barriers for the TKA Guideline project were
examined and interprofessional discussion was conducted. After synthesis of information
and literature, presentation of this proposed QI project was presented to internal
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facilitators: the Chief of Orthopedics Division and the Department of Surgery Chair,
official approval for this project was obtained. The identification of facilitators assisted
in the implementation of the TKA guideline. The identification of barriers allowed the
development of approaches to be addressed prior to project implementation. The VA, as
a Federal system, assesses and evaluates programs/initiatives with careful deliberation,
which could have equated to a slower decision making process.
Ethical considerations.
Due to the high post-surgical infection rate and potentially serious adverse
consequences of infection in TKA patients, randomization and control in implementation
of the revised EBP guideline was not an option from an ethical perspective. It would not
be ethical to withhold a treatment known to decrease infection merely for EBP
comparison purposes (Melnyk & Fineout-Overholt, 2011). Thus all TKA patients
received care according to the TKA Guideline to promote the highest level of care to
decrease infection risk.
Budget/costs.
The actual costs for this project were absorbed by the Dayton VAMC Surgical
Orthopedic Department. The paper copies and secretarial items were not charged to the
specific department or specialty. The CHG (one bottle per patient, per-operatively, $7.50)
and silver infused dressing costs ($27.00 each) were also absorbed into the Federal budget at
the Dayton VAMC. The patient’s private insurance, if present, was not charged for these
items.
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Data Collection and Monitoring Tools
TKA guideline.
The TKA Guideline (Appendix D) was a revision of the prior 2010 Total Joint
Carepath. The revisions were based on the current literature and evidence that details the
care of patients having a TKA. The TKA Guideline included the addition of the CHG
preoperative scrub and silver infused dressings. The TKA Guideline also included the
updated changes in practice that had occurred prior to the initiation of the EBP QI
process for TKAs, but had never been documented in the prior guideline. Education
regarding the TKA Guideline was provided to stakeholders (Appendix E) and patients
(Appendix F). The TKA Guideline was given to all stakeholders prior to
implementation, and is kept on the orthopedic surgical floor in a nursing binder, as well
as, the staff lounge. Education regarding the removal of the silver infused dressings
postoperatively according to specific Surgeon’s practice was provided to the staff nurses
Per the TKA Guideline (Appendix C), the patient is assessed and evaluated by the
Providers, including but not limited to flexion/extension of knee, ankle, and toes, daily
during the entire hospital stay and assessment is documented in the electronic medical
record (EMR). If drainage is present, the dressing would be removed and another silver
infused dressing applied. Ice therapy at 20 minute intervals are utilized during the
hospital stay. Laboratory results, pain control, and physical and occupational therapies
are assessed daily and documented on the EMR. The TKA Guideline includes the EBP
QI project components of CHG, silver infused dressings, and education of patients, which
have been added to the 2010 Total Joint Carepath as described below.
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Scheduling day.
The scheduling day refers to the day the surgery was scheduled, including date of
surgery and scheduling of surgery via surgery scheduling computer software. The
Providers and Orthopedic clinic nurse explained the perioperative process to the patient.
Pre-operative visit.
The Pre-operative visit section details what happens during the pre-op visit that
occurs two to three weeks prior surgery. Pre-op visit activities include education
regarding CHG scrub and completion of the Patient Preparation Checklist form (provided
by PD or orthopedic clinic nurse), in addition to completion of the History and Physical.
Admission/surgery.
This section of the form highlights what is to happen when the patient arrives at
Same Day Services (SDS) the morning of surgery. The SDS nurses prepare the patient
for surgery with a change in clothing and reinforcement of education regarding pain scale
and PCA pump. The Patient Preparation Checklist form (Appendix E) is returned to the
PD.
Upon arrival to the Surgical Holding area, intravenous fluids are initiated,
antibiotics are infused and the patient is subsequently taken to the Operating Room. The
silver infused dressing is applied immediately post-operatively while on the operating
room table.
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Post-Op day 1.
Activities that occur on the first post-operative day are specified and documented
in the orthopedic notes in the EMR. The silver infused dressing is removed, as ordered
by the specific surgeon. Application of ice therapy for the affected knee is initiated.
Provision of care per 2010 Total Joint Carepath is initiated for Post-operative Day 1,
including documentation in the EMR.
Post-Op day 2.
Activities expected to occur the second day post-op are specified in this section of
the form. The patient is again assessed and evaluated by the Providers, including but not
limited to flexion/extension of knee, ankle, and toes. If drainage is present on the
surgical dressing, the dressing would be removed and another silver infused dressing
applied.
Patient verbalizes understanding of dressing change at five days post-operatively
(if dressing still on knee), signs/symptoms of infection, pain relief, and discharge
medications, if being discharged on Day 2.
Post-Op day 3.
Activities that need to occur on post-op day 3 are specified in this column, similar
to Post-op Day 2. Continue reinforcement of physical therapy, assessing for signs and
symptoms of infections (warmth, erythema, and edema), elevation of knee above the
heart, pain relieved at an acceptable level, and post-operative medication as ordered.
Patient is discharged to home or an extended care facility. Follow up
appointments are created.
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Patient preparation checklist.
The Patient Preparation Checklist form (Appendix G) was developed by the PD
and was provided to each patient scheduled for a TKA. The PD and/or Orthopedic Clinic
Nurse would educate the patient regarding the use of CHG. Each component on the
checklist was reviewed and explained to the patient that each day was to be signed for
completion. Each row of the checklist had a date for the CHG scrub, including morning
of surgery, a column for checking off the day, as well as, a column for adverse reactions.
If any adverse reactions to the CHG scrub occurred, the patient was to contact the PD. A
contact number for the PD was provided on the checklist. Returning the completed
checklist on the morning of surgery was stressed. Some patients verbalized concern
about forgetting checklist the morning of surgery. The PD and/or Orthopedic Clinic
Nurse informed the patient that the PD would contact them either prior to surgery or postoperatively for a self-report of the CHG scrub compliance. Self-reported data has been
utilized for validity, reliability and responsiveness which indicted valid results (Coster,
Karlsson, Nilsson, & Carlsson, 2012).
Silver infused dressing removal order set.
Each orthopedic surgeon agreed from the onset of the EBP QI project that CHG
scrub regime and silver infused dressing would be utilized for the patient undergoing a
TKA. However, the surgeons wanted to maintain their individual post-operative care
routines in regards to removal of dressings. During the education of the TKA Guideline,
the orthopedic surgeon’s preference for dressing changes post-operatively was discussed
with questions and concerns answered. The Silver infused dressing removal order set
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form (Appendix H) was posted in the nurse’s break room, for the staff to use. The PD’s
contact information was also listed on the form, for additional questions and/or concerns.
Data collection form.
The Project Director (PD) and the Chief of Orthopedic Department developed the
TKA EBP QI Data Collection form (Appendix I). The Data Collection form was used to
gather information about the implementation process and outcome. This included patient
education and patient compliancy with use of CHG and silver infused dressings; incision
assessment, assessing signs and symptoms of possible acute TKA infection; laboratory
results if TKA infection; and medical/surgical interventions if needed (i.e. antibiotics,
removal of TKA prosthesis) within 30 days. The Data Collection form included: date;
patient initials (first and last); last 4 social security numbers; post-operative day; patient
education: patient use of 2% chlorhexidine pre-operatively; and application of silver infused
dressing and if not used, reasons for not applying the dressing. Included on the Data
Collection form was review of the documentation regarding clinical assessment of the kneeinfection or normal (no erythema, edema, or warmth); if knee was aspirated or not; if
aspirated- what were the results of the aspirate (WBC, Gram stain, culture, and organism);
results of blood work; if re-operation occurred (incision and drainage with poly exchange, 2
stage revision, or medical management); and outcomes: infection resolved, not resolved, or
pending. The PD utilized the Data Collection form to review the charts on an ongoing basis,
as well as at 30 days in order to complete the form. Patients were also interviewed
regarding CHG compliancy on the day of surgery, if the patient had not returned a
completed Patient Preparation Checklist (Appendix G).
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Implementation Process
Application and approval by WSU IRB, SC5363 - Implementation of total knee
arthroplasty EBP QI Project occurred on December 18, 2013 (Appendix J). After some
discussion, the VA Research and Development Committee determined that as a QI
project, the approval and oversight of this project was under the purview of the Chief of
Orthopedics. Approval was then obtained from the Chief of Orthopedics and this QI
project was implemented.
Time frame.
The time frame for this QI project included a three month period for the TKA,
February 1, 2014 – May 1, 2014. The start date, February 1, 2014 was discussed and
agreed upon by the Chief of Orthopedics and stakeholders. This project also included
retrospective chart reviews 30 days status post TKA. Thus chart review and data
collection ended on May 30, 2014, 30 days after the last TKA was performed.
Supplies.
Silver infused dressings (8″ x 12″) were ordered from the VA Central Supply
Department by the PD two weeks prior to the implementation of the TKA Guideline. Two
boxes were stocked in each of the following areas: Orthopedic Clinic, Operating Room, and
Nursing floor. The PD arranged for these dressings to be consistently restocked, so that two
boxes were always available.
Ten bottles of 2% CHG was ordered from the VA Central Supply Department by the
PD one week prior to the beginning of the EBP QI project. The CHG bottles were stocked
in the orthopedic clinic and arrangements were made for weekly restocking. One bottle was
given to each TKA patient three weeks prior surgery.
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The following forms were printed: TKA Guideline (Appendix C); Patient
Preparation Checklist (Appendix G); and Silver infused dressing removal order set
(Appendix H). Original copies of the TKA Guideline; Patient Preparation Checklist; and
Silver infused dressing removal order set forms were kept in a centrally located file in the
orthopedic clinic. The TKA Guideline and Silver infused dressing removal order set forms
were kept on the Nursing station, in a Staff information handbook, and another copy was
posted in the nurses break room for references. Additional copies of the various forms and
silver infused dressings were stored in the PD’s office.
Stakeholder education.
Education of the stakeholders regarding implementation of the EBP project was
implemented by the PD. Education of stakeholders (Appendix E) including TKA
Guideline, Patient preparation checklist, Silver infused dressing removal order set, and
discussion of the retrospective chart review at 30 days post TKA. The two orthopedic
surgeons agreed upon the use of the CHG scrub regime and the silver infused dressing
immediately post-operatively. However, Surgeon A preferred to continue to still apply
cotton wrap and ace bandage on top of the silver infused dressing and remove dressing on
the first post-operative day. Surgeon B preferred to use the silver infused dressing and
leave the dressing intact for five days and have the patient would remove the dressing at
home on the fifth post-operative day (Silver infused dressing removal order set,
Appendix H).
Orthopedic residents.
The TKA Guideline was reviewed, discussed and the following forms provided:
TKA Guideline (Appendix C), Patient preparation checklist (Appendix G), and Silver
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infused dressing removal order set (Appendix H), to the residents upon their arrival to the
VA Orthopedic Department. An overview of TKA infection rates, 5.3% (VASQIP), EBP
recommended practice, and the process development and implementation of the guideline
were discussed. The retrospective EMR review 30 days post-operative to ascertain if any
infections occurred and evaluate implementation processes was reviewed and discussed.
The specifics regarding dressing changes for each attending orthopedic surgeon were
discussed. Questions/concerns/comments were encouraged.
APN.
Education and discussion with the APRN in her office was completed two weeks
prior to the EBP project regarding the TKA Guideline (Appendix C), CHG application,
and completion of the Patient preparation checklist forms (Appendix G). TKA Guideline
and Patient Preparation checklist forms were provided. The use of silver infused dressing
and post-operative care (Appendix H) was reviewed. Questions and concerns regarding
CHG, silver infused dressings, and project implementation were discussed.
Orthopedic clinic nurse.
Education and discussion with the Orthopedic Clinic nurse was completed two
weeks prior to the EBP project regarding the TKA Guideline (Appendix C), with the
TKA Guideline form provided. Education and discussion regarding CHG application,
and completion of the Patient Preparation checklist forms occurred. Emphasis was
placed on education the patient to complete the three day and morning of surgery CHG
scrub and to return completed Patient Preparation checklist form on the morning of
surgery. The orthopedic clinic nurse was observed providing education to the patients
pre-operatively to ensure continuity of patient education. Multiple copies of Patient
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preparation checklist form (Appendix G) were provided for the Orthopedic Nurse
initially to give to the patients. The Orthopedic Clinic nurse made subsequent copies.
The use of silver infused dressing post TKA and post-operative care (Appendix
H) was reviewed. The need to keep two boxes of silver infused dressings centrally
located place in the Orthopedic Clinic was emphasized. Questions and concerns
regarding CHG, silver infused dressings, and project implementation were discussed.
Nursing staff.
Education was provided for three consecutive days, one week prior to
implementation of QI EBP project. Educational sessions, 15 minutes in length, were
planned at change of shift on mornings, evenings, and nights to facilitate education of
nursing staff, per agreement with the Nurse Manager. Staff unable to attend scheduled
educational offerings, were instructed on an individual basis by the PD. The TKA
Guideline form (Appendix C) was explained and provided to the nursing staff, clinical
nurse leader, and management. The education included an overview of infection rates,
5.3% (VASQIP), importance of the project, the evidence that supported the
recommendation guideline changes, and the process for implementation of the TKA
Guideline. Application and instructions regarding the CHG pre-operative scrub was
discussed. The use of silver infused dressing and post-operative care was discussed. The
silver infused dressing removal order set (Appendix H) form was provided along with
comments/concerns/discussion with the nurses. The TKA Guideline and silver infused
dressing removal order set forms were posted in the break room and in the educational
binder at the front desk. The PD was available to address any questions generated by the
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staff during the educational session and throughout the implementation and duration of
the QI project, through office phone and pager.
Same day surgical nurses.
Education and discussion with nurses at multiple dates and times agreed upon
with the Charge Nurse occurred one week prior to project implementation. Review of the
revised TKA care management EBP guideline and changes were discussed. Copies of
the EBP Guideline were provided. Changes regarding pre-operative scrubs, silver
infused dressings, and chart review by PD in 30 days were also discussed. Nurses were
provided a copy of Patient Preparation Checklist (Appendix G) with explanation to the
nurses and request for patient to return checklist on the morning of surgery. Requested
nurses to maintain checklist in patient’s chart until the PD could pick up the checklists
later that day. If any questions or concerns arose, PD pager and telephone number were
provided.
Operating room staff.
Education and discussion of the TKA Guideline occurred with Operating Room
staff nurses during a pre-conference meeting two weeks prior to implementation of EBP
project (Appendix E). The PD was available to answer any additional questions and/or
concerns during the duration of the EBP QI project by phone or pager.
Patients.
Information about the TKA Guideline and quality improvement project was
provided to the patient by PD or Orthopedic Nurse at the first pre-operative visit, two to
three weeks prior to the scheduled TKA and documented in the pre-operative electronic
record note. Since the information regarding the patient’s pre, intra, and post-operative
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health care was already collected and reportable, the patient did not need to be consented
(per Wright State IRB). The patients were instructed to use 2% chlorhexidine gluconate
(CHG) scrub for three days prior surgery and morning of surgery (scrub is to be performed
from the neck down, avoiding the genitalia). One four ounce bottle of CHG scrub and the
Patient Preparation checklist (Appendix G) form were given to patients at the pre-operative
appointment after educating patient regarding the CHG scrub. The patient was instructed to
document completion or non-completion of the CHG scrub on the Total Joint Surgery
Patient Preparation checklist. The patient was to date and initial the Patient Preparation
Checklist for each day upon completion of the wash. If the patient forgot to perform the
scrub or had any reaction (i.e. rash, erythema, urticarial), the patient was instructed to
document the reaction, stop using CHG, and contact the Orthopedic Clinic nurse or PD in
the Orthopedic Department. A reported adverse reaction would then be documented in the
EMR and CHG would not be used intraoperatively. The patient was instructed to return the
completed Patient Preparation checklist form the morning of surgery to the PD. Many
patients expressed concern about forgetting the Patient Preparation checklist form. Due to
the concern expressed, the patients were told that if the Patient Preparation checklist form
was not returned, a verbal interview of the patient would be conducted by the PD prior to
surgery. The PD would complete the Patient Preparation checklist form based upon selfreported compliance of the CHG scrub.
It was imperative that the patients understand signs and symptoms of a TKA
infection: increased erythema, drainage, edema, and/or increased pain. Education regarding
signs and symptoms of TKA infection was conducted on the first post-operative day and
reinforced on subsequent post-operative days. Patients were encouraged to ask questions
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several times during the hospital admission, as well as given the Orthopedic Clinic
telephone number to call if any questions arose once discharged.
Patients were instructed that a silver infused dressing would be applied to the
TKA incision. Depending on the surgeon, the dressing would either be removed the first
day post-operatively or the dressing would be removed at home five days postoperatively. If dressings were changed due to drainage, the patients were given extra
silver infused dressing to take home to change dressing if needed.
Implementation
The implementation of the TKA Guideline (Appendix C) included patient and
stakeholder education as previously discussed, initiating the proposed practice changes
according to the agreed upon timeline, followed by monitoring of the process through
chart review, tabulating results on the Data Collection sheet (Appendix I), and monitoring
the patient’s self-reported use via the Patient Preparation Checklist (Appendix G) by the
PD. In order to facilitate the process, the PD also contacted the Dayton VAMC
Information Systems representative to incorporate the revised TKA Guideline into the
electronic Total Joint Carepath, order set.
Data analysis.
Once the education was completed and the TKA Guideline was implemented, the
Data collection form (Appendix I) was used by the PD to tract patient compliance regarding
CHG pre-operative scrubs, use of silver infused wound dressings intra and post-operatively,
as well as, TKA outcomes (i.e., infections versus no infections). The rate of infections
following implementation of the Guideline was compared with infections prior to guideline
implementation data to identify changes in infection rates and trends. The PD for efficacy
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reviewed the data collection process at monthly intervals. On-going monitoring of process
and data collection would ensue in order to address problems if they occurred. Data related
to rate of infection was retrieved from VASQIP. Data collected were analyzed through the
use of descriptive statistics.
Evaluation.
Evaluation of the implementation of the quality improvement TKA project was
imperative to determine if the TKA Guideline was effective to decrease TKA infections and
if not, identify measures in which the TKA Guideline could be altered to obtain the expected
outcomes. Once the education was completed and the Guideline implemented, the Data
collection form (Appendix I) was used by the PD to track patient compliance with preoperative CHG scrub and provider and patient use of the silver infused dressing. Data
related to rate of infection was retrieved from ongoing chart reviews, at 30 days postsurgery, and VASQIP.
Summary of implementation methods.
In this chapter the plan for implementing the evidence-based TKA guideline in
the Dayton VAMC was described. The plan involved instituting a three day CHG scrub
prior to surgery and the morning of surgery and application of a silver infused dressing
on the surgical site. The implementation process included the Chief of Orthopedics’
support, interprofessional support and collaboration, communication with and education
of stakeholders, procurement and stocking of supplies and forms, ongoing data collection,
and monitoring of processes by the PD. The plan for analysis of data and evaluation of
the implementation process was also described.
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Chapter IV
Outcomes of Project
In this chapter, the outcomes of the EBP QI project will be presented. A description
of the data collection, preparation, entry and storage processes utilized for evaluation of the
process and impact on the infection rate at the Dayton VAMC Orthopedic Department.
Demographics
The population (N=30) for this QI project consisted of all patients scheduled for and
undergoing a native TKA, between the February 1, 2014 and April 30, 2014. This patient
sample included 29 males and one female. Ages of the patients that underwent a native
TKA during this time ranged from 44 to 85 years old. The majority of patients (60%) were
between the ages of 60 – 69 (n=18), five patients (16%) were between the ages of 50 – 59,
three patients (20%) were in each of the two age groups of 70 – 79 and 80- 89, and one
patient (3%) was in the age range between 40 – 49. Patient’s lived in various locales within
a 100 mile radius. The patients choose to have their TKA surgery at the Dayton VAMC.
All patients receiving a native TKA during this time frame were included in the EBP QI
project process, as it would be unethical to withhold treatment for EBP comparison
purposes, due to the high infection rate.
Outcomes
The TKA EBP QI Data Collection form (Appendix I) was utilized to systematically
collect data from the EMR and the Patient Preparation Checklist (Appendix G) regarding
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both the evidence based processes being implemented and the impact of the EBP QI
interventions 30 days post-operatively, Efficacy of nursing education was evidenced
through documentation in the patient’s EMR nursing note. Furthermore, documentation in
the EMR indicated whether the nurses were following directions regarding dressings as they
had been educated. All patients (100%, n=30) had the silver infused dressing applied after
surgery. In Surgeon A’s patients (12 patients), whose dressings were removed one day postop, no additional silver infused dressings were reapplied due to drainage after removal of
the dressing. In Surgeon B’s patients (18 patients), whose surgical dressings were
maintained intact for five days post-op, one (5%) silver infused dressing was changed due to
drainage. Thus there was 100% compliance regarding the management of the post-surgical
silver-infused dressings by the nurses.
Approaches utilized for measurement.
Data collected is presented in the TKA QI project measures and outcomes table
below (Table 8). The data collected reflects patient and stakeholder education and
compliance with the process as well as, overall outcomes in terms of infection.
Patient education.
Patient education was provided to each TKA patient pre-operatively and post-operatively
100% of the time. The EMR was reviewed to verify patient education was provided.
Specifically, that patients were informed that infections may be detected immediately
post-operative and if detected while in the hospital, may cause extended hospitalization.
Otherwise, TKA infections may not be detected for three weeks at the patient’s first postoperative appointment. Therefore, signs and symptoms of infection including increased
erythema, edema, drainage, and/or pain were reviewed with the patient and the patient
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Table 8
TKA QI Project Process Measures and Outcomes, 2/1/2014 – 5/30/14
Measure
Patient education completed
Patient education regarding infections
completed
Patient education regarding CHG scrub
CHG scrub 3 days pre-op and day of
surgery completed
- Returned Patient preparation
checklist
- Completed Patient preparation
verbally with PD
Silver Infused Dressing
Silver infused Dressing removed 1 day
post –op (Surgeon A)
Silver infused Dressing intact X 5 days
post –op (Surgeon B)
Outcome measures:
Patient assessed post-op
Patient free of infection
Knee infection, clinical assessment
Knee aspiration
Aspirate
Blood work
Re-operation
Superficial infection
Deep infection

N

Yes

%

No

%

30
30

30
30

100%
100%

0
0

0%
0%

30
30

30
29

100%
97%

0
1

0%
3%

30

5

17%

25

83%

25

25

100%

N/A N/A

30
12

30
12

100%
100%

0
0

0%
0%

18

18

100%

0

0%

N

Yes

%

No

%

30
30
30
30
30
30
30
30
30

30
30
0
0
0
0
0
0
0

100%
100%
0%
0%
0%
0%
0%
0%
0%

0
0
30
30
30
30
30
30
30

0%
0%
100%
100%
100%
100%
100%
100%
100%

was instructed that should these symptoms occur post-operatively, the patient should contact
the Orthopedic Clinic. According to the documentation in the medical record there was
100% compliance for the content in patient education provided.
The EMR was also reviewed to monitor patient education and compliance regarding
the CHG scrub 3 days immediately preceding and morning of surgery to reduce
Staphylococcus aureus surgical site infections. Five (17%) of the 30 patients returned the
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Patient Preparation checklist on the morning of surgery as instructed. Twenty-five patients
(83%) were interviewed either pre-operatively, before pre-op medications given, or postoperatively after they were fully awake. Thus data were collected from all 30 patients who
underwent a native TKA during implementation of this QI project. Twenty- nine patients
completed the entire course of CHG scrubs (97%), while one person did not start the CHG
scrub until two days prior to the surgery (3%).
The CHG was well tolerated by all the patients using the CHG scrub. All patients
(100%) were free of any adverse reaction to the CHG scrub. All (100%) patients
understood the use of the CHG, silver infused dressing removal at five days (if applicable),
and need to assess/monitor for signs of infections, evidenced by compliance and/or verbal
communication. A review of the medical record indicated all TKA patients (100%)
received silver infused dressings and were assessed and monitored for signs of infection.
Infection.
The data for the outcome measure related to post-operative infection was obtained
through clinical assessment of the patient’s TKA incision and if a TKA infection present,
what medical and/or surgical interventions were performed. Clinical assessment of the
TKA incision was physical assessment, observing for warmth, erythema, and edema (NGC
guidelines, 2010). There were no acute infections diagnosed (0%) at the 30- day
retrospective chart review in all 30 cases. Thus, 100% of the patients were infection free.
As no infections were present at 30 days, it was not medically indicated to aspirate the knee
or order laboratory testing

(ESR, CRP, or WBC). Surgical interventions were not

necessary as no acute TKA infection occurred.
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The PICOT Question states: In total knee arthroplasty surgery patients, how does
implementation of the revised Total Knee Care Management evidence based practice
guideline, compared to current care, affect wound infection rates within 30 days. The
comparisons to “current care” which is the care provided prior to the guideline revisions are
displayed in Table 9, Infection rates pre/post TKA guideline implementation. There were
no infections 30 days post TKA during the implementation of the TKA guideline.
Table 9
National Infection Rate (2013) and Project Site Infection Rates pre/post TKA Guideline
Implementation
National Infection
Data*
(N=6677)

n

%

2/1/13 –
5/30/13
(N=22)

2013
(N=114)

2/1/145/30/14
(N=30)

n

%

n

%

n

%

Infection

86

1.3%

6

5.3%

2

9.09%

0

0%

Deep wound
infection

33

0.5%

2

1.75%

0

0%

0

0%

Superficial
27
wound infection

0.4%

2

1.75%

2

9.09%

0

0%

Comparing the current infection rate (0%) following implementation of the TKA Guideline
with the previous year’s TKA infection rate (5.3%) a significant decrease in infection rate is
noted. Further, these results were compared with the infection rate from the same three
month time period from the previous year when 22 TKAs were performed. This
comparison revealed two superficial TKA infections, for an infection rate of 9.09% during
the same time period last year. The finding of no infections (0%) during the EBP QI project
fell well below the national infection rate. It is important to note that in this comparison, the
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comparison population had not been screened for obesity, smoking three months prior to
surgery, or presence of infection pre-surgery.
Preparation, entry and storage process.
The Patient Preparation checklist and Data Collection forms were collected, data
tabulated, and synthesized by the PD. The forms and data were secured in a locked drawer,
in a locked private office.
Reliability and validity.
The forms used for this project were developed by the PD, based on current and
relevant research and reviewed and approved by the Chief of Orthopedics, who is an expert
in this field, in addition to stakeholder experts providing expert validity. The PD provided
all of the education for this QI project and collected the data and recorded it on the data
collection form. This added to the consistency with which the education occurred and the
process implementation was reviewed both of which enhanced reliability.
Patient preparation checklist.
This is a form given to the patient which explained the pre-operative CHG scrub
procedure, as well as served as a log for the patient to document completion.
Validity: The form, developed by the PD was reviewed by stakeholders (Chief of
Orthopedics, APN, CNL, Orthopedic clinic nurse, and staff nurses), who are experts in the
field of TKA and/or patient education. The stakeholders provided expert validity.
Reliability: Data collected in this self-report manner is considered reliable. Five patients
(17%) returned the form as directed. Eighty three percent reported the information prior to
surgery on the day of the surgery or after the patient recovered from anesthesia postoperatively. According to Naal, Impellizzeri, and Leunig (2009) and Coster et al. (2012),
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self-reported data is considered reliable. In addition, only the PD collected the verbal selfreport data from the patients minimizing variation in patient questioning and enhancing
reliability. The patients self-report data (N=30) indicated 97% compliance for the three day
and morning of surgery CHG scrub.
Evaluation of implementation.
The rate of infections following implementation of the TKA Guideline was
compared with prior guideline implementation data to identify changes in infection rates and
trends (Table 9). Compliance with the TKA Guideline was reviewed, analyzed, and
reported by the PD and discussion of results with the stakeholders, including the Chief of
Orthopedics occurred. Compliancy results included: 97% patient compliance regarding
CHG scrub for three days and morning of surgery; 17% of the patients returned the Patient
Preparation Checklist form, but 100% of the remaining patients were interviewed and
reported verbally compliance with the CHG scrub; and 100% compliance in the application
and post-operative management of the silver infused dressings post-operative.
The implementation of the EBP QI project went fairly smoothly. The education of
the stakeholders was well received and all stakeholders and patients involved in the process
were educated. The stakeholders included: two orthopedic surgeons, two residents, one
APRN, one PA, one orthopedic clinic nurse, 32 staff nurses, two physical therapist, and one
occupational therapist, for a total of 43 individuals. While all patients were educated in the
TKA QI process and given a Patient Preparation form, the majority did not return the form,
although they reported compliance with the CHG scrub process. Review of documentation
in the EMR revealed compliance with the pre- intra and postoperative processes.
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Evaluation of impact.
The acute TKA infection rate, decreased from 5.3% to 0.0% from February 1
through April 30, 2014. The cost for implementation of this QI project was $1,087.00. This
cost included $225.00 for 30 bottles of CHG, $837.00 for 31 dressings used and roughly
$25.00 for paper/ink for the printing of the forms. This compares to the estimated cost of
$7,375.00 for one readmission or approximately $20,700.00 per surgical procedure for one
post op infection. Thus the cost benefit of implementing this QI project is apparent. It is
much more cost efficient to prevent infection or complication than to treat post-op infections
particularly when the patient requires readmission to the hospital. Thus the return on the
$1,087.00 dollar investment is substantial. The Chief of Orthopedics and the stakeholders
who embraced the EBP QI project facilitated the feasibility of implementation of this
project. The ability to incorporate the TKA Guideline into the EMR allows for change as
needed, based upon clinical outcomes, and sustainability of the TKA Guidelines.
Summary of Results
In summary, this QI project included the development, education and
implementation of an evidenced based TKA guideline to decrease the post-op infection
rate in patients undergoing a naïve TKA. There were 30 people (29 males; 1 female in
this project). Forms were created that facilitated the education, monitoring and data
collection. Education was provided to 100% of the patients and staff affected by this QI
process change. While only 17% of the patients remembered to return the Patient
preparation log, 97% of the patients reported compliance with the CHG pre-op scrub.
The silver infused dressings were used consistently by the staff on 100% of the patients.
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There were no infections within 30 days post-operatively in 100% of the patients who
underwent TKA during the implementation phase of this QI project.
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Chapter V
Discussion
In this chapter the interpretation of these findings relative to current evidence and
clinical practice are explored. The strengths and limitations of this project
implementation are discussed. Recommendations for practice and future projects are
presented.
Discussion and education regarding the relevance of the TKA Guideline with
stakeholders encouraged questions, concerns, and/or inquiry regarding the impetus,
process and outcome of the EBP QI project. The Humanistic model provided a dynamic
process, which allowed for education of the learner to meet the specific learning needs of
the stakeholders and patient. The education was presented in a manner which attempted
to meet the various learning needs: verbal- one on one, or presentation style education;
written forms- Patient Preparation Checklist (Appendix E); TKA Guideline (Appendix F)
and Physician preference: Post-operative information (Appendix G); and visual- silver
infused dressing, bottle of CHG, and sample documentation of the Patient Preparation
checklist form.
Discussion of Findings
The Iowa Model of Evidence-Based Practice, QI Project TKA (Iowa Model)
(Figure 2) along with the Logic Model provided the framework for this QI project.
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Knowledge Focused triggers

Problem Focused Triggers
Infection rate higher than
current pathway
Priority for institution
Identified as Priority
Form
Interprofessional Team

Team is composed of orthopedic surgeons, residents, physical therapy, staff nurses

Perform search for EvidenceComprehensive literature
review completed
Critique research Evaluation and synthesis of evidence
Sufficient base
Yes
No
Process for implementation of change
Stop
Pilot the Change in Practice
Select outcomes to be achieved
Collect baseline data
Design EBP guideline with implementation on Pilot units
Evaluate Process and outcomes  evaluation of TKA infection rate at 30 days

Is change appropriate?

Yes
-Institute Change

-

No
Continue to evaluate
Monitor and analyze structure, process
and outcomes

Figure 2. Theory/Framework; Iowa Model of EBP; QI Project; TKA Surgical Patients.
Adapted from Titler et al, 2001; Melnyk & Fineout-Overholt, 2011 (p.252).
Per the Iowa model framework, a problem focused trigger was identified in the
institution which was: an increased rate of TKA infections. Problem focused triggers
included higher than national average infection rates. The Dayton VAMC reported
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complication rates through VASQIP. Quarterly reports were provided and discussed at the
Morbidity and Mortality orthopedic committee meetings, as well as the Surgical Division
Quarterly Staff meetings. The most recent reports indicated that the infection rate of 5.3%
was above the VA national standard of 1.3%. Another problem trigger was the current TKA
guideline was no longer based on the current best practice and needed revision.
The main priority for Dayton VAMC Orthopedic Department was the problem
focused trigger of the TKA patient infection rate. According to the Iowa Model,
determining the priority for the institution leads to the need for an interprofessional team
to address the problem (Melnyk & Fineout-Overholt, 2011, p. 252; Titler et al., 2001).
The Dayton VA team included: Orthopedic Surgeons, Advance Practice Nurses,
Physician Assistants, Physical Therapists, Nursing Administration, perioperative nurses,
and the VASQIP Surgical Quality Nurse. Once the priority of increased TKA infection
rates was determined and an interprofessional team was created, a literature search and
critique was needed. A comprehensive evaluation and synthesis of literature was
completed. Based upon the evidence, an EBP QI project was created to pilot a change in
pre-operative, intra-operative, and post-operative care in patients undergoing TKA, to
achieve the outcomes desired (decreased wound infection rate) through the use of a TKA
Guideline. The Iowa model laid the foundation and drove the process for the EBP TKA
QI project. Review and critique of the literature assisted in determining value of the
project and provided the direction needed for design, implementation, and evaluation and
sustainability of this QI project.
As articulated in the Iowa model, the model provided a road map to guide this
TKA EBP QI project. This model was used because it incorporated the various
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components: problem triggers; priority for the institution; communication with
interprofessional team members; research and critiques of research; and sufficient base
provided a framework (Titler et al., 2001). The level of effectiveness of this QI project
was based upon the initiation of the process and evaluation of the process, impact on the
rate of TKA post-operative infections, the ability sustain or adapt the TKA Guideline.
While the Iowa Model provided a global process for the development and
implementation of this QI project, it did not provide a mechanism for managing the
implementation details of this project. The EBP QI Project Logic Model for TKA
Guideline (Table 10) provided a mechanism for guiding and understanding the
implementation and evaluation phase of the project. The EBP QI Project Logic Model
for TKA Guideline (TKA Logic Model, Table 10) provided the flexibility of reviewing
and changing the TKA Guideline as indicated, via infection control rates, patient
compliance, and /or stakeholders input. Established short, intermediate, and long term
outcomes enabled the review of the implementation of the new guidelines by the PD in a
systematic and timely manner.
Evaluation of nurses’ ability to follow the TKA Guideline was crucial, in order to
provide uniform care (process outputs). Patient’s compliance was imperative to determine
if using CHG pre-operative scrub affected the TKA infection rate; therefore, completion of
the Patient Preparation Checklist form and returning the form to verify compliance was
important. During the Short-term outcomes review, it was determined that the patients had
difficult returning the completed Patient Preparation Checklist form the morning of surgery
(17% compliance). Thus, the PD started interviewing patient’s either pre-operatively in
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Table 10
EBP QI Project Logic Model for TKA Guideline
Process
Input
1. Stake-holders,
Providers and
nurses.
2. Patients input
regarding ability
to adhere to preoperative scrub.
3. 3 month post
EBP QI project
discussion with
interprofessional
team.



Outcomes

Activities

Outputs

Short

Intermediate

1. Revise current
guideline to
incorporate current
evidence.
2. Review changes with
stakeholders. Change
guideline to reflect
EBP with
interprofessional
meetings to discuss
changes.
3. Education of
stakeholders to
implement TKA
Guideline.
4. Implement TKA
Guideline.
5. Education of patients
to initiate CHG
scrubs preoperatively
6. Seek input from
stakeholders
regarding TKA
Guideline
7. Create a Data
Collection sheet

1. Monitor for
implementation
of TKA
Guideline.
Providers
Nurses
Pt. use of
scrub.
2. Change in
behavior of
Providers and
adherence to
guideline. If any
questions,
providers will
talk with the
Project Director
(PD).
3. Patient adherence
to CHG preoperative scrubs.
If non-compliant
with return of
Patient
Preparation
Checklist form,
PD to interview
patient postoperatively.

1. Decrease of
TKA
infections
2. Patients do not
have difficulty
with
adherence. If
compliancy
with CHG
scrub or return
of Patient
Preparation
checklist form
occurs, PD
will interview
patient
postoperative
if Patient
Preparation
checklist form
was not
completed,
for self-report
of compliancy
3. A 3 month
review based
upon chart
review
evaluation. If
indicated,
discussion for
potential
change of
TKA
Guideline.

1. Continued decrease
1. Maintain
of TKA infection
and/or adapt
rates.
guideline
2. Adaptation of care, if
based upon
needed, based upon
EBP and
infection rates and
TKA
stakeholders input.
infection
3. Adaptation of scrubs
rates.
based upon patient
2. Utilize this
satisfaction/
model as
dissatisfaction (i.e.,
evidence of
change to CHG wipes
decreased
instead of scrubs).
infection
4. Review of Data
rates to share
Collection. If
with other
indicated, discussion
VA Medical
for potential change in
Centers.
TKA guideline based 3. Sustainability
on EBP practices.
of guideline
and patient
care.

Long

Same Day Services or post-operatively on the nursing floor to obtain the information
regarding patient compliance with the CHG scrubs. The ability to recognize and affect
the collection of data was a component of the short term outcomes in the EBP QI Project
Logic Model for TKA Guideline (Table 10). The need to identify a problem with the
process included the ability for the PD to interview the patient to determine CHG
compliance, if the patients did not return the Patient Preparation Checklist form. Short
term outcomes that were measured were continuity of care with chart audits, and
adherence of CHG scrubs with completion of Patient Preparation checklist form.
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Intermediate and long term outcomes in the EBP QI Project Logic Model for TKA
Guideline included chart audits for CHG compliance, and presence of infection rates.
Overall Outcome
Infection rate.
The implementation of the TKA Guideline resulted in a reduction in the infection
rate among those who had a TKA. This is similar with the reports from other healthcare
facilities where EBP guidelines have been instituted (which included total hip and total
knee arthroplasties) have been noted (Barbieri et al., 2009; Eiselt, 2009; Ho et al., 2007;
Kim et al., 2003). The proposed strategies to decrease post-operative TKA infections
included developing an EBP TKA Guideline that included patient education, CHG scrub,
and postoperative application of a silver infused dressing, with provision of education for
stakeholders to insure a consistent approach. The evidence based guideline included
monitors for signs of infections, erythema, warmth, and edema. Application of
parameters prior to TKA surgery being scheduled, BMI<33, Hgb A1c <7.5, and nonsmoking for 3 months prior surgery could also be a contributing factor.
The TKA guideline incorporated the use of a CHG 3 day pre-surgery and morning of
surgery scrub on a Patient Preparation checklist form, which the patient was to return the
morning of surgery. The creation of the Patient Preparation checklist was developed by the
PD, as a mechanism to check for patient compliance regarding CHG pre-operative scrub.
Only five (17%) patients returned the form. The PD interviewed 25 patients for a verbal
self-report to determine compliance regarding the CHG scrub. Researchers have studied
self-reporting and found self-reporting effective if simplistic questions were asked (Coster et
al., 2012). As the return of the Patient Preparation checklist form was not effective in this
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study, several alternative methods may have been more effective. A first option would be
the education of the Same Day Surgery (SDS) staff nurses to inquire about compliance of
the CHG scrub while admitting the patient to SDS. The information provided by the patient
would then be documented in the EMR. Another option would be for the Orthopedic Nurse
Practitioner or Orthopedic Clinic Nurse to ask the patient either pre-operatively or postoperatively, and document the findings on the EMR. It may be helpful to ask the patients
what interfered with them bringing the Patient Preparation checklist back. It would also be
helpful to clarify with the patients whether or not this form was seen as helpful in reminding
them to do the scrubs as directed. Discussion with stakeholders, with input and
brainstorming may resolve the problem and provide buy in from the individuals affected.
CHG.
A CHG scrub (one bottle) was provided to the patient three weeks prior surgery with
education regarding the importance of the CHG scrub to decrease potential infections.
Patient was instructed to wash their bodies with CHG from the neck down, excluding the
genitalia three days prior surgery and morning of surgery consistent with the current
literature (Eiselt, 2009; Farber et al. 2013; Johnson et al., 2013; Kapadia et al., 2012; Rao et
al., 2011; Zywiel et al., 2011) No adverse symptoms occurred (e.g., erythema, rash,
urticaria), which is consistent with literature about the CHG scrub which states that allergic
reactions are rare (Environmental Detection Agency, 2012; Stokowski, 2010).
Silver-infused dressing.
The silver infused dressing was applied immediately post-operatively while in
surgery. The dressing was removed the first post-operative day per Surgeon A’s preference
and five days post-operatively per Surgeon B’s preference. Although both surgeons used
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the dressing, there was a difference in length of time the silver infused dressing was left on
the incision. However, there were no infections (0%) during the three month EBP PI project
in either surgeon’s patients. The presence of decreased infections with the use of silver
infused dressings is consistent with findings by Burke et al. (2012), Fong and Wood (2006),
Prabhu and Poulose (2012) and Silverstein et al. (2011). Of note, the literature does not
specify whether removal of the surgical dressing one day post op or five days post op is
preferred (Collins, 2012). The data collected in this QI project supports that there does not
appear to be difference in infection rate related to whether the dressing stayed on for one
day (n=12) or five days post-operatively (n=18) and neither group experienced postoperative infection. This is an area that could be studied in the future.
Education
Education of stakeholders, staff and patients was an important element of this
EBP QI project and incorporated Humanistic elements as found in Keller’s ARCS model
which emphasizes the need for the topic to get the learner’s attention, be relevant to the
learner, instill confidence in the learning and promote satisfaction in the learning (1987) .
Education for the stakeholders regarding the TKA Guideline was crucial, in order to
provide uniform care for the patient. The stakeholders were easily engaged in the project,
once the infection rate was discussed, and the process for decreasing infection rates
which reflects the same outcomes as reported by Gatti-Petito, et al., 2013; Keller, 1987;
and Taylor and Hamdy (2013). The impact in which the stakeholders could influence the
care of the patient was the impetus to create change. Stakeholder meetings occurred
recognizing the stakeholders schedules. The staff nurses were educated during all three
shifts and if a staff nurse wasn’t available or not present on the three days of education, a
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one on one educational meeting would be arranged. During each educational interaction,
the PD addressed questions and concerns. The surgeon’s professional preference
regarding time frame to remove the silver infused dressing was discussed with the nurses,
in order for the nurses to address questions the patient may have regarding the dressing.
Education of the patients allowed the patient to be part of the team, to influence
their own care. Once information regarding TKA infections were discussed and impact
of CHG on TKA infections (Chen et al., Johnson et al., 2013), the patients had 97%
compliance with the three day and morning of surgery CHG scrub, and 100% compliance
with a two day and morning of surgery CHG scrub, confirmed with self-reported
compliance to the PD post-operatively. The creation of a Patient Preparation checklist
form (Appendix G), was an effective educational tool for the patient to use, as a reminder
to initiate the scrub, evidenced by 97% three day pre-operative and morning of surgery
scrub rate. The Patient Preparation checklist had a low return rate of 17%, thus it was not
an effective reporting tool. Therefore, the provision of the form is an effective reminder
tool but it is not an effective tool to gauge compliance. CHG patient compliance was
more effective with self-reported compliance to the PD. Interviewing the patient
regarding CHG scrub compliance may be incorporated into SDS nurses role the morning
of surgery in the future, but at present the APN is currently requesting the information
from the patient. Similar to Johnson et al. (2013), it is difficult to control patient
compliance; however, the main compliancy issue was the actual CHG scrub regime,
which the patients completed. The education conducted was relevant to both patients and
staff. The education was relevant to the patients, because decrease in TKA infections
would provide an improved outcome for the patients. The education was relevant to the
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staff since continuity of care and provision of excellent patient care was part of their
professionalism and expressed desire to acquire new knowledge. Education was also
presented in a manner that promoted confidence by encouraging questions and dialogue
by the learner that they could understand and act on the information given. Patient’s
confidence was enhanced by positive reinforcement, as well as the provision of telephone
numbers for the Orthopedic Clinic in order to speak with the orthopedic team if any
questions arose, once the patient was home. Hard copies of the TKA guideline were
given to each staff member and made available in their individual work areas. Hard
copies of the Post-op care information form were posted on the Nurse’s station, as well as
the nurses break room
Strategies to enhance learner satisfaction included inclusion in the EBP QI
project, including infection rates after the EBP QI project ended, positive reinforcement,
and encouraging input into the EBP QI project. Specifically, patients were encouraged to
ask questions and provided with resources to allow for additional questions to be asked.
Repetitive staff learning satisfaction was promoted by meeting with them in their own
space, at convenient times whether in a group or individual setting. Additionally,
providing opportunity for discussion as well as an opportunity to have their questions
addressed enhanced staff satisfaction, verbalized to the PD at various intervals throughout
the project.
The ultimate measure of the efficacy of patient education was their ability to
demonstrate understanding through following through with the education given.
Patient’s compliance was imperative in order to adequately determine if using CHG preoperative scrub made a difference in the infection rate, therefore, completion of the
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Patient Preparation Checklist was very important. Data regarding the use of CHG scrub
pre-operatively revealed 97% compliance. However, the compliance for the return of the
checklist was only 17%, which may indicate that, although the patient recognized the
importance of the CHG scrub, the patient did not attach the same importance to the
Patient Preparation checklist form. While attempting to calm patients that had verbalized
concern about returning the Patient Preparation checklist form, the PD may have
inadvertently diminished the importance of the checklist form. The PD had mentioned to
the patient that if the form was not returned, an interview regarding compliance would be
accomplished either pre-operatively or post-operatively after the effects of anesthesia had
totally diminished.
The main focus of the TKA Guideline was to decrease TKA infection rates through
utilization of CHG scrubs and use of silver infused dressings. Communication and education
of stakeholders and patients during the entire EBP QI project implementation was
imperative in order to decrease TKA infection rates. During the EBP QI project, questions,
concerns and/or comments were discussed with the stakeholders. The ability to start with a
EBP QI project and end with positive outcomes (decreased TKA infection rates) supported
initial efficacy of the TKA Guideline and impact on patient care.
Implications
The Iowa Model (Titler et al., 2001), was helpful as it provided a road map to
guide this quality improvement project. As described earlier, this model provided a
useful framework to understand the problem of increased TKA infection rates, and a
process for effectively addressing the problem globally. Because the model lacked some
specificity in the implementation phase, the Logic Model was also used in the process.

69

The Logic Model enabled the PD during the Activities phase to revise the prior guideline
to incorporate EBP into the TKA Guideline and review EBP desired changes on the TKA
Guideline with stakeholders. Once the TKA Guideline was accepted by stakeholders,
education was completed to facilitate implementation of the TKA Guideline. The PD
educated stakeholders during various shifts and locations, to best meet the needs of the
stakeholders. After education of stakeholders, implementation of TKA Guidelines
commenced. Education of patients to initiate CHG scrubs three days prior surgery and
morning of surgery occurred. Stakeholder input was garnered regarding TKA Guideline
and implementation process, with various meetings. A Data Collection form (Appendix
I) was also created to prepare for a systematic collection of information regarding TKA
infections.
The humanistic model of education was helpful with guiding the education
portion of this project. Keller’s ARCS Model (1987) was utilized to motivate adult
learning and create an environment, which encouraged education. The education of the
TKA Guideline with the stakeholders occurred when the stakeholders could provide
attention, such as, presentation of TKA Guideline during break times, before or after shift
changes in the nursing units. Attaching relevance specific to the stakeholders, i.e.
Operating Room nurses and Orthopedic residents regarding silver infused dressing
application immediately post-operatively engaged actions with knowledge. The PD, in
presenting the education, attempted to provide support and confidence in the
stakeholders, recognizing that the stakeholders would provide changes according to the
TKA Guideline. Discussion of questions/concerns/opinions regarding the TKA
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Guideline was encouraged, in order for the stakeholders to feel satisfied with changes in
the provision of care based upon the TKA Guideline.
Synthesis of EBP guidelines illustrated the benefit of EBP guidelines in
decreasing TKA infections. However, none of the EBP guidelines clearly addressed the
pre-operative intervention of CHG scrubs to decrease infections post-operatively. This
information was incorporated in the revision of the prior guideline to create a EBP TKA
Guideline. Implementing the TKA Guideline also required a change in practice also in
terms of the application of silver infused dressings postoperatively, and communication
and education of stakeholders and patients. The TKA Guideline provided a visual table
of specific information, which would occur at each point along the TKA perioperative
path. The use of an evidence-based TKA guideline was useful by providing clear step by
step directions for the stakeholders in the provision of care for the TKA patient which is
consistent with findings by Barbieri et al. (2009), Burke et al., (2012); Eiselt, (2009);
Johnson et al., (2013); Kapadia et al., (2013); Mueller, & Krebsbach, (2008); and Zywiel
et al. (2011). With the implementation of the TKA Guideline, education of stakeholders
and patients, patient compliance in CHG scrubs, and silver infused dressings, there was a
decrease from the 2013 rolling 12 month period infection rate of 5.3% to 0.0%, during
the EBP QI project’s three month period. During the same three month time period the
previous year (2013) there were two superficial TKA infections post-operatively
\yielding an infection rate of 9.09% for that time period The surgeon’s dressing removal
preference did not impact the results of the project, similar to Collin’s, (2011) study
which indicated no ideal dressing change regime. A continued review, every three
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months, of the TKA infection rates is imperative to determine the efficacy and
sustainability of the TKA Guideline.
The CHG scrub regime indicated that education and patient compliance regarding
the importance of the scrub was effective. The patients had a 97% compliance rate with
the three-day and morning of surgery CHG scrub with one person (3%) who completed
only two days of CHG scrub and morning of surgery CHG scrub. According to the
Patient Preparation checklist form and communication with the patients, there were no
adverse reactions to the CHG scrubs. Based upon synthesis of research and current
infection rates (0 %) after initiating CHG scrubs, the PD recommends the continuation of
three day and morning of surgery CHG scrub infections (Eiselt, 2009; Farber et al., 2013;
Johnson et al., 2013; Kapadia et al., 2013; Rao et al., 2011; Senneville et al., 2010;
Zywiel et al., 2011).
There was 100% compliance in the application of the silver infused dressing in
the operating room by the surgeons. This supports findings by Burke et al. (2012) who
found decreases in infection rates with application of silver infused dressings in the
operating room, the TKA infection rate also decreased. Thus the recommendation from
this EBP QI TKA Guideline project is continued use of CHG and silver infused dressing.
Costs:
The cost to implement this EBP QI project was$1087.00 for 30 patients. In
comparison, an inpatient admission due to a TKA infection has an estimated cost of
approximately $7,375.00 or approximately $20,700.00 for a surgical procedure due to a
TKA infection. These findings are similar to other studies (although not specific to
TKA) which found the cost savings to be substantial in reducing TJA infections (Chen et
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al., 2013; Kim et al., 2003). While Barbieri et al., (2009) found cost savings with
utilization of guidelines, the study did not differentiate between various postoperative
conditions. The cost of 2% chlorhexidine scrub ($7.50/bottle) and 1-2 silver impregnated
dressings ($22.00 to $27.00/dressing) for a total of approximately $51.50, is a cost
effective practice when compared to approximately $3,500.00/day for the provision of
care and treatment, if re-admitting a patient due to a post TKA infection. The potential
cost savings for implementation of the TKA Guideline is staggering.
Sustainability.
The TKA guideline has been incorporated into the EMR Total Joint Carepath.
Education of providers and nurses will continue, due to the support of the VAMC to
provide EBP care. Continued review of post-operative care will be performed by the PD,
as well as the VASQIP reports generated every three months and discussed with the
Orthopedic department. Furthermore, the Orthopedic division of Surgery at the Dayton
VAMC has set a target of obtaining Disease Specific Joint Commission certification in
total joint surgery by Spring 2015 (The Joint Commission, 2013). The Chief of
Orthopedics is very supportive of DNPs and their work on this project. The continued
collection of data and reviewing of the EBP project will provide valuable information to
initiate the certification process with fruition by 2015.
Strengths and Limitations of this Project
Strengths.
The identification of facilitators/stakeholders assisted in the creation of the TKA
Guideline. The strength of this project was the involvement of the stakeholders
(providers, nurses, and specific disciplines) that provided input, knowledge, and support
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of the TKA guideline. The involvement of this diverse group of stakeholders was a
facilitator of the project. The advantage of a diverse group is that it allowed for
communication to occur between the various specialties, to create an improved project.
Strong administrative support is essential to EBP QI project implementation and
sustainability. The Chief of Orthopedics was supportive of an EBP QI project that could
impact and decrease infection rates. The Orthopedic team was instrumental in
implementing the TKA Guideline with appropriate orders and education of the patients.
The Dayton VAMC provided an atmosphere in which the EBP QI project was
encouraged and supported. The early identification of potential barriers allowed the
development of approaches to be addressed prior to project implementation. A strength
of the project was the ability to implement a change in practice with positive outcomes in
less than 3 months.
Limitations.
The identification of potential barriers allowed the development of approaches to
address those barriers prior to project implementation. The difficulty in having a diverse
group (stakeholders) was organizing a time when everyone could attend a meeting. To
resolve this issue, if the individual was unable to attend, the PD would request a time
when the individual could meet to discuss the project. This form of communication was
acceptable to all members of the team, as evidenced by verbal approval.
Reticence to change, in the form of the TKA Guideline, can create barriers. The
staff involved in the development of the TKA Guideline was enthusiastic about it and
provided additional support to the EBP QI process. Another barrier presented related to
staff nurses that were floated to the orthopedic floor from other units within the hospital.
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Those staff nurses may have had a lack of knowledge regarding orthopedics and the TKA
Guideline. While lack of knowledge was a barrier, The TKA Guideline created a
template for the nurse to follow.
Several limitations of this project were not specifically addressed. As this was a
pilot QI project, the span of data collection was three months. This span of time allowed
for implementation of the project and initial data collection. The EBP changes need to be
sustained in order to determine the long term impact over time. Another limitation was
inherent in this process is that this is an active clinical site. Processes to improve quality
of care and outcomes are ongoing. Changes that had occurred in the past year related to
pre-surgical screening of patients interfered with being able to have a direct comparison
group of patients. It is also recognized that the data only represents 3 months of followup. As the number of cases are relatively low, one case with an infection would increase
the infection rate dramatically. Continued follow up is necessary over a year of
implementation.
Summary
A post-operative TKA infection rate that was four times higher than the national
average was the problem which served as the basis for this QI project at the Dayton
VAMC. The prevention of surgical site infections, specifically in orthopedic surgery
cases, has been cited as the most preventable source for morbidity and mortality (Kim et.
al., 2010).
The PICOT question which drove this QI project was: In total knee arthroplasty
surgery patients, how does implementation of the revised Total Knee Care Management
evidence based practice guideline, compared to the current guideline, affect wound
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infection rates within 30 days? The goal of this project was to decrease the acute
infection rate post TKA surgeries.
The Iowa Model was utilized in the formation of the EBP QI project to create a
process in order to provide quality care. Consistent with that model an interprofessional
team of stakeholders, bringing expert knowledge, was created and assisted in the
development, implementation and evaluation of this project. The Logic Model was
effectively incorporated to increase direction and specificity in both implementation and
evaluation processes.
Various clinical practice guidelines and EBP studies were reviewed, evaluated,
and synthesized and integrated into the TKA guideline to decrease the post-operative
TKA infection rate. Education of stakeholders and patients regarding the evidence
integrated and process supported the success of this QI project implementation. Preoperative CHG scrubs and silver-infused post-operative dressings were fundamental
evidence based changes implemented in this QI project. The decrease in post-operative
infections from 5.3% annually to 0% is consistent with the literature reviewed.
This EBP QI project to reduce native TKA infection rates was effective during
this 3 month implementation and evaluation. For minimal costs, care was improved and
infections significantly decreased for veterans undergoing TKA. The final
recommendation in evaluation of this project is that the process set forth in the TKA
guideline be adopted by the institution.
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APPENDIX A
Hierarchy of Evidence Rating System
Level 1

Systematic review or meta-analysis of relevant RCTs

Level 2

Well-designed RCTs

Level 3

Well-designed non-randomized control trials

Level 4

Well-designed case-control and cohort studies

Level 5

Systematic reviews of descriptive and qualitative studies

Level 6

Single descriptive or qualitative studies

Level 7

Opinion of authorities or reports of expert committees

Adopted & Modified from Guyatt, G., & Rennie, D. (2002). Users’ guides to the medical
literature. Chicago, IL: American Medical Association; Harris, R., Hefland, M., Woolf,
S., Lohr, K., Mulrow, C., Teutsch, S., et al. (2001). Current methods of the U.S.
Preventive Services Task Force: A review of the process. American Journal of Preventive
Medicine, 20, 21-35.; Melynk, B., & Fineout-Overholt, E. (2011). Evidence-based
practice in nursing and healthcare (2nd ed.). Baltimore, MD: Wolters Kluwer, 12.

91

APPENDIX B
Total Joint Carepath
SCHEDULING DAY

PRE-OP VISIT

DIAGNOSTIC

(If needed)
__ EKG > 40 y.o.
__CXR > 40 y.o.
__ X-ray of limb

__CBC
__Admission Panel
__UA

CONSULTS

__ Medical and/or
Cardiology for clearance
(as needed)
__ PM&R
__CHN
__Anesthesia
__Schedule Surgery

__ Prosthetics

__PT/PTT

__H&P
__All forms Completed

TREATMENT

ADMISSION/SURGERY
__Type and screen

__Pre-op, IV LR or D5 LR same side as
operative side
__Regular medications PO as per
recommendations.
__ IV antibiotic in holding area, then
Q8 hrs. x2 doses post op
__No Pre-op Antibiotic for joint
revisions
__ PCA

MEDICATIONS

__PT evaluation and education
__OT evaluation and education
__assign durable medical
equipment

ACTIVITY

__ Bed Rest
__ Adduction pillow for hips
__ Brace for hip revisions
__ PT at bedside
__SCD __Pre-op checklist
__Assess level of pain using pain scale
__Post-op vitals Q 4 hrs. x 24 hrs.
__CWMS Q 4H
__ Heel protectors when in bed
__Straight cath Q6H PRN
__Check dressing Q 4 H
__Check drain Q 4 H

NURSING

__Assess family support and need
for home care

DISCHARGE

EDUCATION

__Handouts
__Process of pre-operative
clearance

__Handouts
Teach:
___Incentive spirometer __CPM
__ PCA __ hip precautions
__Adduction pillow
___Pain Scale

Teach:
___Incentive spirometer __CPM
__ PCA __Hip precautions
__Adduction pillow __Pain Scale

PATIENT
OUTCOME

Patient verbalizes
understanding of:
__pre-op work for medical
clearance
__clinical pathway

Patient verbalizes understanding
of:
__Physical therapy instructions
and expectations
__Pre-op instructions/actions

__Patient will verbalize pain is
adequately controlled level
__Urinary output will be adequate
(> or = 200cc/shift)
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POST-OP DAY 1

__CBC

POST-OP DAY 3/DISCHARGE

DIAGNOSI
TIC
CONSULTS

__CBC

TREATMENT

__ IV continue at 100cc/hr.
__ Ice operative site
__ CPM as ordered
__ Apply SCD
_ _ Remove dressing

__ Change dressing PRN
__ Continue SCD
--- DC drain
__ continue CPM as ordered

__Dressing change daily
__ Continue CPM as ordered
__Ice therapy ( 20 minute intervals)

MEDICATIONS

__Resume outpatient
medication
__PO analgesic
__stool softer/laxative
__Sit/Stand
__Full weight bearing
TKA
__ Weight bearing as
tolerated THA
__Physical therapy
__ Revision hip-brace
when out of bed

__in/outpatient medication
__PO analgesic __ DC PCA
__stool softer/laxative __ saline
lock IV
__Standing, transfer, ROM
__Ambulate w/walker
__Continue PT and OT

__in/outpatient medication
__PO analgesic
__stool softer/laxative

NURSING

__Assist with bathing
__Assist with ambulation
__CWMS Q4hrs
__SCD
__Ice/elevation
__Vital Q 4H

__Vital signs every shift
__Assess analgesic needs
__Assist w/transfers
__CWMS Q8 hrs.

__Vital signs every shift
__Assess analgesic needs
__Assist w/transfers
__CWMS Q8 hrs.
__Increase independence w/ ADL's

DISCHARGE

__Social work assessment
of needs
__Assess DC plans

Assess & confirm
__discharge date
__ home support needs
__transportation needs
__equipment needs

__Discharge t home or lower level of
care as appropriate
__make follow-up appointments

EDUCATION

Reinforce use of :
__ incentive spirometry
__ hip precautions
__ anti-embolic exercises
__ s/s infection
__ Ice therapy, elevation

Review:
__discharge instructions
__incision care
__activity
__ hip precautions
__ follow-up appointment

PATIENT
OUTCOME

Patient demonstrate
knowledge of:
__Spirometry __ hip
precautions
__ anti-embolic exercises
__Verbalize pain relieved
at acceptable level
__Patient out of bed

Continue reinforcement or
Review:
__ incentive spirometry
__ hip precautions
__ anti-embolic exercises __ s/s
infection
__ Ice therapy, elevation
Patient demonstrate knowledge
of:
__Spirometry __ hip precautions
__ anti-embolic exercises
__Verbalize pain relieved at
acceptable level
__Patient out of bed

ACTIVITY

__Renal panel

POST-OP DAY 2/DISCHARGE
__Renal panel

__Social Work
__Community Health RN
__Dietary

__ Outpatient PT arranged
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__Progressive ambulation
__continue PT and OT

Patient will:
__Spirometry __ hip precautions
__ anti-embolic exercises
__Verbalize pain relieved at acceptable
level
__Patient out of bed

APPENDIX C
Agency Permission for EBP QI TKA Project
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APPENDIX D
Total Knee Care Management EBP Guideline (TKA Guideline)
SCHEDULING DAY

DIAGNOSTIC

Hgb A1c <7.5

PRE-OP VISIT

__CBC
__CHEM BASIC

__COAG
__UA

ADMISSION/SURGERY

__ Repeat Toxicology screen,
morning of surgery (if
needed)

(If needed)
__ EKG > 40 y.o.
__CXR > 40 y.o.
__Toxicology screen
CONSULTS

__ Medical and/or Cardiology for
Clearance (as needed)
__ Dental clearance, as needed
__Schedule Surgery

TREATMENT

__ PM&R
__CHN
__Anesthesia

__H&P
__All forms Completed

__ Pre-op, IV LR or D5 LR
__ Pre-op Antibiotic, IV –
60 minutes prior surgery
___Silver Infused dressing
applied in surgery
__Regular medications PO as
per recommendations.
__IV antibiotic in holding
area, then Q8 hrs. x2 doses
post op
__ PCA

__ PT evaluation and education
__ assign durable medical equipment

__Up with assistance
__PT at bedside

MEDICATIONS

ACTIVITY

__SCD __Pre-op checklist
__Assess level of pain using
pain scale
__Post-op vitals Q 4 hrs. x
24 hrs.
__CWMS Q 4H
__ Heel protectors when in bed
__Straight cath Q6H PRN
__Check dressing Q 4 H
__Check drain Q 4 H

NURSING

DISCHARGE
EDUCATION

__Handouts
__Process of pre-operative
clearance

PATIENT
OUTCOME

Patient verbalizes understanding
of:
__pre-op work for medical
clearance
__clinical pathway

__Assess family support and need for
home care
__Handouts
Teach: chlorhexidine gluconate
bathing x 3 days before surgery AND
day of surgery
__PCA
__Pain Scale
Patient verbalizes understanding of:
__physical therapy instructions and
expectations
__pre-op instructions/actions

95

Teach:
__PCA
__Pain Scale

__Patient will verbalize pain is
adequately controlled level
__Urinary output will be
adequate (> or = 200cc/shift)

POST-OP DAY 1

POST-OP DAY 2/DISCHARGE

POST-OP DAY
3/DISCHARGE

DIAGNOSITIC

__CBC __Chem Basic
__Coag Panel

__CBC __Chem Basic
__ Coag Panel

CONSULTS

__Social Work
__Community Health RN
__Dietary

TREATMENT

__Rivaroxaban started
__IV continue at 100cc/hr.
__Ice operative site
__Apply SCD
__Remove dressing

__Rivaroxaban (continue for 10 days
post-op)
__Change dressing PRN
__Continue SCD
__Ice Therapy

__Dressing change daily
__Ice therapy ( 20 minute
intervals)

MEDICATIONS

__Resume outpatient medication
__PO analgesic
__stool softer/laxative

__In/outpatient medication
__PO analgesic
__Stool softer/laxative

ACTIVITY

__Sit/Stand
__Full weight bearing TKA
__Physical therapy

__In/outpatient medication
__PO analgesic __DC PCA
__Stool softer/laxative
__Saline lock IV
__Standing, transfer, ROM
__Ambulate w/walker
__Continue PT

NURSING

__Assist with bathing
__Assist with ambulation
__CWMS Q4hrs
__SCD
__Ice/elevation
__Vital Q 4H

__Vital signs every shift
__Assess analgesic needs
__Assist w/transfers
__CWMS Q8 hrs.
__Increase independence w/ ADL's

__Vital signs every shift
__Assess analgesic needs
__Assist w/transfers
__CWMS Q8 hrs.
__Increase independence w/
ADL's

DISCHARGE

__Social work assessment of
needs
__Assess DC plans

Assess & confirm
__Discharge date
__Discharge to home or lower level of
care as appropriate
__Home support needs
__Transportation needs
__Equipment needs
__Make follow-up appointments

__Discharge t home or lower
level of care as appropriate
__Make follow-up
appointments

EDUCATION

Reinforce use of :
__anti-embolic exercises
__s/s infection
__ice therapy, elevation

Continue reinforcement or Review:
__anti-embolic exercises
__s/s infection
__ice therapy, elevation

Review:
__discharge instructions
__incision care
__activity
__ follow-up appointment

PATIENT
OUTCOME

Patient demonstrate knowledge
of:
__anti-embolic exercises
__verbalize pain relieved at
acceptable level
__patient out of bed

Patient demonstrate knowledge of:
__anti-embolic exercises
__verbalize pain relieved at acceptable
level
__patient out of bed
__verbalizes understanding of ice
therapy, leg elevation, s/s of infection
and discharge medications.

Patient will:
__demonstrate safe use of
assistive device.
__verbalizes understanding of
ice therapy, leg elevation, s/s
of infection and discharge
medications.
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__Progressive ambulation
__Continue PT

APPENDIX E
Education of Stakeholders
Education
upon
approval
of TKA
EBP QI
project

1.

2.

3.

4.

Orthopedic Residents and nurses
Orthopedic Residents- discussion with residents in their office regarding
Review of Total Knee Care Management EBP Guideline and changes regarding
pre-operative scrubs, silver infused dressings, and chart review by PD in 30 days.
Informed of 2% CHG scrub 3 days and morning of surgery; Scrub from the neck
down, avoid face and genitalia. –
Reinforced silver infused dressing is to be applied in surgery and if changed on
the orthopedic floor, apply another silver infused dressing. If patient is
discharged with dressing, removal of dressing in five days is to be reinforced with
the patient.
Staff Floor Nurses- Discussion with nurses at morning and evening rounds, multiple
dates agreed upon with the Charge Nurse regarding:
Review of Total Knee Care Management EBP Guideline and changes regarding
pre-operative scrubs, silver infused dressings, and chart review by PD in 30 days.
Informed of 2% CHG scrub 3 days and morning of surgery; Scrub from the neck
down, avoid face and genitalia.
Silver infused dressing will be applied in surgery and if changed on the
orthopedic floor, apply another silver infused dressing. If patient is discharged
with dressing, removal of dressing in five days is to be reinforced with the patient.
Same Day Surgical Nurses: Discussion with nurses at multiple dates agreed upon
with the Charge Nurse regarding:
Review of Total Knee Care Management EBP Guideline and changes regarding
pre-operative scrubs, silver infused dressings, and chart review by PI in 30 days.
Informed of 2% CHG scrub 3 days and morning of surgery; Scrub from the neck
down, avoid face and genitalia.
Return of Patient Preparation Checklist to the PI on the morning of surgery.
Silver infused dressing will be applied in surgery and if changed on the
orthopedic floor, apply another silver infused dressing. If patient is discharged
with dressing, removal of dressing in five days is to be reinforced with the patient.
Operating Room Nurses: Discussion with orthopedic charge nurse and discussion
with O.R. nurses multiple dates agreed upon with the Charge Nurse regarding:
Review of TKA Guideline and changes regarding pre-operative scrubs, silver
infused dressings, and chart review by PD in 30 days. If not present, one –on-one
meeting with staff member
Informed of 2% CHG scrub 3 days and morning of surgery; Scrub from the neck
down, avoid face and genitalia.Silver infused dressing will be applied in surgery.
Discussion of dressings on top of silver infused dressing per specific surgeons’
routine. -Confirm silver infused dressing is a stocked item.
Discussion of 30 day review of charts to ascertain frequency of infections, if
present.
Communication regarding results of QI project would be provided
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APPENDIX F
Education of Patients
Preoperative
visit, one
week
before
surgery.

Patients
Educate about the TKA EBP QI project and how the surgical scrub will be changed and
the type of dressing utilized.
All patients will be using the same type of scrub, for longer periods of time.
All patients will be receiving the same type of dressing.
2. Education about the 2% CHG scrub:
Start using 2% CHG 3 days prior surgery and morning of surgery.
Scrub from the neck down, avoid face and genitalia.
Complete Patient Preparation checklist and return morning of surgery. If forget to
return checklist, a follow-up interview will occur with the PD.
Patient Preparation checklist will include dates to use the CHG scrub, check off
column if completed, and column to note if any reactions occurred.
Telephone number of Orthopedic Clinic and PD if any questions or concerns arise.
3. Education regarding the silver infused dressing applied in surgery and may be changed
while in the hospital.
If patient goes home with the dressing, patient is to remove the dressing in five
days.
If dressing becomes saturated at home, patient will be given an additional dressing,
to reapply with the instructions to remove dressing completely in five days.
Education regarding signs and symptoms of infection will be reinforced (warmth, edema,
and/or erythema) and documented on the electronic medical record.
1.
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APPENDIX G
Patient Preparation Checklist
Date

√
if done

Any reactions to body cleanser?
Call if any problems or questions.

3 days before surgery: body cleansing
with chlorhexidine gluconate (CHG)
soap (i.e. hibiclens)
Wash from neck down
Do not wash genital area
Do not use moisturizers
2 days before surgery: body cleansing
with CHG soap (i.e. hibiclens)
Wash from neck down
Do not wash genital area
Do not use moisturizers
1 day days before surgery: body
cleansing with CHG soap (i.e.
hibiclens)
Wash from neck down
Do not wash genital area
Do not use moisturizers
Day of surgery: body cleansing with
CHG soap (i.e. hibiclens)
Wash from neck down
Do not wash genital area
Do not use moisturizers
If you have any questions, please call the Orthopedic Clinic, 937-268-6511, extension 1684.
Please complete checklist and bring it with you to the hospital on the day of surgery. Please give completed checklist to
Paula Kimpton, CNP, Orthopedic Department, extension 168
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APPENDIX H
Silver Infused Dressing Removal Order Set

Post-operative Care
Surgeon A

1. Mepilex dressing will be removed by Orthopedic Providers the 1st
day post-op.
2. If the incision is draining, reapply a silver infused Mepilex dressing.

Surgeon B

1. Silver infused Mepilex dressing is to stay on the incision the entire
post-operative stay.
2. Leave the dressing intact. Do not remove dressing to observe the
incision.
3. If the incision is draining, reapply a silver infused Mepilex dressing.
4. Patient is to leave the dressing on for a total of five (5) days postoperatively. Once the patient removes the dressing at home, they
do not need to reapply a dressing.

Paula Kimpton, CNP will be available for any questions or to reapply dressings if
desired.
Pager:
Office Phone: 1684
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APPENDIX I
TKA EBP QI Data Collection
Date: ______
1.
2.
3.

Pt. Initials:_______

Last 4 SS# ________

Post Op Day ____________

Patient Education
□ Done
□ Not Done
Patient used Chlorhexidine
□ 1 day
□ 2 days □ 3 days
□ Day of surgery
Silver infused dressing
□ Applied □ Not applied
Reason if not applied: ________________________________________________________
__________________________________________________________________________

Outcome Measures:
1. Knee clinically □ Infection
□ Normal (no erythema, edema, or warmth)
2. Knee Aspiration □ Done
□ Not done
3. Aspirate
a. WBC *
□ Normal
□ Elevated >3000/mm
b. Gram Stain
□ Positive
□ Negative
c. Culture
□ Positive
□ Negative
d. Organism
□ Identified
□ Not identified
Organism:__________________________
4.

5.

Blood Work:
a. WBC*
b. Erythrocyte sedimentation rate**
c. C-Reactive Protein ***
Re-operation:
□ I & D and poly exchange

6. Outcomes: Infection

*WBC count
**Erythrocyte sedimentation rate
***C-Reactive Protein

□ Elevated
□ Elevated
□ Elevated

□ Not elevated
□ Not elevated
□ Not elevated

□ 2 stage revision □ Medical management
□ Resolved

□ Not resolved

Normal Value Range:
4.8 - 10.8 t/cmm
0 – 15.0 MM/HR
0 - 8.0 mg/L
(Dayton VAMC Laboratory, 2013)
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□ Pending

APPENDIX J
WSU IRB Approval
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RESEARCH fNVOL VING HUMAN SUBJECTS
SC#~

ACTION OF THE WRIGHT STATE UNIVE RSITY
EXPEDITED REVIEW
Assurance Nwnber: FW A00002427

Title: 'Implementation of Total Knee Anthrop lasry E BP QI Project'
Principal Investigator: Paula Kimpton, CNP, DNP Student
Anita Dempsey, Ph.D ., Faculty Advisor
Department:
Surgery

Expedited Category :

5

The Institutional Review Board has approved the use of human subjects on this proposed project.

REMINDER: FDA regulations require prompt reporting to the IRB of any changes in research
activity, changes in approved research during the approval period may not be initiated without IRB
review (submission of an amendment), and prompt reporting of any unanticipated problems (adverse
events).

-~Signed
Expedited Review Date:

Chair, WSU IRB
D ecembe r 2 0 2 013

lRB Meeting Date :

January 27, 2014
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