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Abstract 

Numerous health care organizations conduct international surgical mission trips to treat pediatric 

patients with congenital cardiac disorders in countries unable to provide complex surgical 

interventions locally without support. This doctoral student’s experience on numerous mission 

trips provided the opportunity to evaluate the expertise of circulating and scrub nurses in host 

countries. Based on this assessment, a knowledge and skill gap was identified and suggested that 

an educational intervention might benefit host nurses. The purpose of this doctoral project was to 

develop evidence- and theoretically-based educational modules for local nurses to improve 

perioperative nursing practice in meeting the needs of their communities. This project developed 

evidence-based, educational modules, including cognitive and psychomotor competencies, for 

operating room nurses in a hospital setting. The host nurses are part of the intraoperative team 

that performs open-heart surgeries for children born with congenital heart disease for patients 

from infancy to 22 years of age. 

 

Keywords: perioperative nurses, international surgical mission trip, pediatric cardiac surgery, 

educational modules, knowledge gap, skill gap 
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EDUCATIONAL MODULES ON PEDIATRIC CARDIAC CARE FOR 

HOST NURSE TRAINING DURING SURGICAL MISSION TRIPS: 

A QUALITY IMPROVEMENT PROJECT 

 

Each year, an estimated 1.3 million children are born with congenital heart disease 

(CHD), of which 90% living in developing countries receive either less than optimal care or do 

not have access to cardiac care they desperately need (Murala et al., 2019). The lack of qualified 

providers from developing countries has been an impetus for developed countries to send their 

personnel to alleviate human suffering from a global standpoint (Bauer, 2017). Polivenok et al. 

(2020) highlighted that CHD accounts for a large proportion of childhood mortality on a global 

level. Of this population, 250,000 global deaths have been annually attributed to untreated CHD 

(Novick et al., 2019). Nina et al. (2017) emphasized that the scarcity of supplies, equipment, and 

specialized personnel (such as cardiac surgeon, perfusionist, operating room [OR] nurses, and 

intensivist) further aggravate the health crisis globally. 

In developed countries, once a congenital heart defect is detected and confirmed, the 

patient is operated on. Fallah and Bernstein (2017) emphasized the profound economic and 

social implications of having a CHD, which have led to 77.2 million disability-adjusted life 

years; 16.9 million lives have been affected each year. Howes (2019) emphasized that to 

minimize the long-term effect and morbidity associated with CHD, timely surgical intervention 

is critical. 

Previously, philanthropic organizations or governmental agencies responded to the need 

by providing monetary support to send children to developed countries for treatment. However, a 

study by Molloy et al. (2017) showed that the cost of sending a child abroad is equivalent to 

treating 10 to 20 children locally through a surgical mission trip (SMT). As government and 
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nongovernment health organizations began to proliferate, they began to fund SMTs to middle- 

and low-income countries to alleviate human suffering (Bauer, 2017). To augment the health 

care needs of underserved populations, the demand for SMTs is greater than ever (Dearani et al., 

2016). 

Numerous humanitarian organizations have used both short- and long-term trips to meet 

the needs of underserved populations. Dearani et al. (2016) favored SMTs to promote local 

partnerships, refine local skill sets, improve patient and surgical outcomes, and build self-

sustaining local programs. Additionally, the global vision of the World Society for Pediatric and 

Congenital Heart Surgery is to provide every child born with CHD timely access to medical and 

surgical intervention irrespective of their financial capacity (Dearani et al., 2016). 

This project proposal emanated from the Doctor of Nursing Practice (DNP) student’s 

personal, professional, and global perspective from participating in 19 international SMTs to 

help children with CHD in Guyana, Peru, Bolivia, Philippines, and the Dominican Republic. The 

project created perioperative teaching modules based on evidence and theory from literature and 

the DNP student’s experience gained from these trips. The project is timely and relevant to host 

nurses and may have an important impact for many stakeholders. 

DNP Student’s SMT Experience 

My first SMT as an OR nurse to Georgetown, Guyana alerted me to health care 

disparities at a global level. The International Children’s Heart Foundation (2020) had been 

conducting SMTs in Guyana three to four times a year, and the visiting team expected that 

hands-on training of local health care providers by the mission team would be minimal. 

However, when assessing local nurses’ knowledge base for participating as scrub and circulating 
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nurses during cardiac surgeries, significant knowledge (content) and skill (psychomotor) gaps 

regarding their basic clinical proficiency in the OR were identified. My approach corresponded 

with Gillespie et al. (2018), who emphasized the importance of assessing local persons’ skill, 

clinical knowledge, and attitudes toward assimilating new information to identify if further 

education was needed. 

During mission trips to Guyana, local nurses were taught basic OR techniques such as 

scrubbing, gowning, closed gloving, maintaining sterility, standardized instrument setup, and the 

complex concepts of open-heart procedures. Similar knowledge gaps were observed in the 

cardiac OR setting on subsequent SMTs to Peru, the Dominican Republic, and the Philippines. I 

assessed local nurses’ knowledge and skill as taught by visiting OR teams during previous 

mission trip experiences. They shared that instructions were given, but the foundational 

rationales behind clinical actions were not presented. 

Raksamani and Stalmeijer (2019) identified the OR as a highly dynamic and a fast-paced 

environment where a diverse group of people must come together to work as a high functioning 

team. Education is needed on evidence-based knowledge and skill for host OR nurses during 

mission trips so that clinical outcomes improve for patients and professional careers of local 

nurses are augmented. The following narrative serves as a needs assessment. 

During the preoperative stage, it was revealed local OR nurses were not aware that 

demarcations were needed among unrestricted, semi-restricted, and restricted parts of the OR. 

For example, the flow of personnel moving in and out of ORs during some mission trips was 

chaotic. Local nurses might arrive with their street clothes on and bring food into the OR. In 

addition, the significance of asking that a pregnancy test be performed for a teenage, female 
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patient (who began menstruating) or the importance of assessing if a patient has anything to eat 

or drink before proceeding with any surgery (knowing why) was not known. Without a thorough 

preoperative assessment, patients could be at risk for surgical site infections (SSIs), fetomaternal 

endangerment, and aspiration pneumonia. 

Handwashing was another problem identified during a mission trip. A local nurse started 

surgical handwashing to observe sterile instrument set up at the surgical field. The nurse exited 

and returned to the OR with poor masking technique and hands below her waistline, resulting in 

the likelihood of contamination (knowing how). Surgical handwashing, gowning, and gloving 

were next practiced with the nurse and mentor. 

During the intraoperative phase, it is essential to count surgical Raytec™. The 

Association of Surgical Technologist (2006) defined surgical Raytec as sponges that are 

radiopaque or X-ray detectable to aid locating in the case of a retained sponge. Hospitals visited 

during mission trips did not count surgical Raytec; they assumed that supplies of Raytec always 

came in a pack of 10. Not performing a baseline surgical Raytec count could predispose patients 

to unintentional retention of surgical items (RSIs). Within the OR, RSIs are a never event (i.e., 

something that can never happen), yet the clinical issue persists despite recommended protocols 

and guidelines for surgical counting (Steelman, 2019). The occurrence of RSIs is correlated with 

significant injuries to patients, including hospital readmission for reoperation, sepsis/infection, 

and even death (Steelman et al., 2019). 

Another safety threat noted during mission trips was distractions during surgery. Local 

nurses (on scrub) stepped away from the sterile field to answer phones. Most local nurses who 

functioned as circulating nurses often used their phones and conversed continuously during 
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surgery. Unnecessary noise in the OR could predispose patients to SSIs (Wahr & Abernathy, 

2014). 

During surgery to correct a simple atrial septal defect, the local nurses could not explain 

why surgeons cannulate the superior and inferior vena cavae, the reasons why anticoagulants are 

administered before cannulating the heart and its chambers, or the reason why Protamine is 

administered before decannulating the arterial site (knowing why). Also, a local nurse cut a large 

dispersive pad to accommodate infant size, perhaps predisposing a thermal injury to the patient. 

Fuchshuber et al. (2013) highlighted that in the US alone, improper utilization of electrosurgical 

machine and its accessories has resulted to more than 600 fire events, with 2 to 3 deaths reported 

annually. 

Postoperatively, nurses must clean and autoclave the instruments to prepare for the next 

patient. The local nurses did not flush the lumens of the suction tips while cleaning, which could 

cause instrument bioburden to build. Second, since the instruments will be autoclaved, the local 

nurses did not open instrument jaws nor add sterilization indicator strips. Closing instrument 

jaws can lead to improper heat penetration, and without the strips as indicators, the autoclave 

may not have reached the recommended temperature for the instruments to be considered 

sterilized. 

Without adhering to standard OR practices and guidelines, these clinical practices might 

predispose surgical patients to SSIs. Bustamante-Munguira et al. (2019) emphasized SSI as the 

second most frequently encountered healthcare-related source of infection, another contributing 

factor to the skyrocketing cost of health care. Sen et al. (2017) noted that SSIs could result in 

higher usage of antibiotics, higher consumption of resources, longer hospitalization stays, higher 
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morbidity, and mortality. Due to underreporting, SSIs in developing countries could even be 

higher. 

To improve the local nurses’ clinical practice, the DNP student conducted an in-depth 

group discussion with the local nurses to address electrosurgical unit concepts and a 

demonstration of surgical hand scrubbing, gowning, gloving, and how to strictly adhere to the 

principles of sterile techniques. These are the reasons that motivated the student to develop 

perioperative cardiac teaching modules that can be implemented for mission trips to developing 

countries. 

Problem Statement 

Countries I have travelled to on SMTs have established adult cardiac programs. However, 

incorporating pediatric cardiac care into an adult clinical setting can be problematic and chaotic 

at times. This clinical opportunity allowed me to assess the local nurses’ knowledge and skill gap 

for the pediatric population. To date, scholarly literature pertaining to host nurses’ knowledge 

and skill of scrub and circulating OR nursing practice was not located. Most articles focused on 

the volunteer’s personal and professional experiences, and most research articles were written by 

cardiac surgeons with a focus on their strategies and clinical outcomes. This created both a 

challenge and a great opportunity to contribute to nursing literature. Murala et al. (2019) 

emphasized that the most challenging component to achieve during the mission trip is the cardiac 

hands-on training of the operating room personnel. This project could improve health care for 

children with CHD on a larger scale. 

Purpose 

The purpose of this Doctor of Nursing Practice Scholarly Project was to create 
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intraoperative educational modules on cardiac surgical care for host surgical nurses during 

SMTs. This project might assist local nurses gain knowledge and skill on intraoperative nursing 

techniques regarding the cardiac surgical repairs commonly encountered during mission trips: 

surgical corrections of ventricular/atrial septal defect, Tetralogy of Fallot, atrioventricular canal, 

and persistent ductus arteriosus ligation. The local nurses may also be empowered to educate the 

next generation of nurses. The project is intended to instill a sense of inclusion, local ownership, 

and accountability as they sustain the local program. 

Polivenok et al. (2020) emphasized that the success of a mission trip should be measured 

by the humanitarian footprints that the visiting professionals leave behind, not by the number of 

surgeries done. The long-term success of the project may not depend solely on the effectiveness 

the training modules. Nurses visiting on subsequent training missions must also share their 

knowledge, and the local nurses must sustain the project. 

Project Question 

The scholarly project question was: What are the elements of evidence-based and 

theoretically-based modules on cognitive and psychomotor skills relevant to cardiac surgical 

techniques for host nurses during SMTs? 

Conceptual Definitions 

The knowledge gaps identified during mission trips by the DNP student were categorized 

into preoperative, intraoperative, postoperative, or perioperative periods. The project 

concentrated on the intraoperative period. This project uses Spry’s (2005) definition of the 

intraoperative phase: the phase begins when the patient is transferred to the OR bed to have the 

proposed surgical plan carried out and ends when the patient is safely handed over to the next 
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health care provider for recovery and further care. The core nursing activities during the 

intraoperative phase are directed to ensure patient safety, maintenance of sterility, conforming 

with sterile techniques, and that the surgical plan has been safely done. 

Budden (1994, as cited in Saifan et al., 2015) defined knowledge gaps as a disconnection 

phenomenon where there is difficulty in translating the learned theoretical component into a 

clinical setting, thereby affecting patient care. Love et al. (1989) defined psychomotor skills gap 

as insufficient mastery of a task related to knowledge base deficiencies. Rothrock and Seifert 

(2009) defined surgical safety techniques as rightful actions by health care providers to ensure 

that surgical patients are safe throughout their perioperative phase. Examples of surgical safety 

techniques include performing surgery on the right patient by the right health care providers at 

the right time with the right supplies and equipment, thereby preventing surgical safety 

complications. 

Spry (2005) defined surgical registered nurses as nurses whose focus is to provide 

specialized care to their surgical patients and work collaboratively with other health care 

members, making sure that patients receive the care they need throughout their preoperative, 

intraoperative, and postoperative journey. Patelarou et al. (2020) defined an evidence-based 

teaching plan as the application of teaching utilizing scientific evidence rather than relying on 

old practices or traditions. Rothrock and Seifert (2009) defined surgical safety technique teaching 

modules as a set of verbal and written instructions designed to mold OR nurses educational 

experiences to deliver safe perioperative care. 

Modules on content and psychomotor skills on cardiac surgical techniques are defined as 

a set of matrices organized by major categories of intraoperative knowledge and skills for RNs. 
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They follow a teaching plan format. Each module has a goal. The teaching plan for each module 

is an outline “defining the relationship between the essential components of behavioral 

objectives, instructional content, teaching methods and tools, time frame for teaching and 

methods of evaluation “(Bastable, 2019, p. 447) uses a 5-column structure: 1) behavioral 

objectives (cognitive or psychomotor), 2) content, 3) teaching methods/techniques, 4) 

resources/materials, and 5) timeframe. Empirical and theoretical (peer reviewed) references are 

documented at the base of each module. 

Review of Literature 

The review of the literature is comprised of three sections. The first section includes the 

PICO format of the scholarly project question and the systematized review search process, its 

results, and the review of literature appraised. The second section includes a summary of 

appraised and related literature. The third section presents the conceptual framework of the 

project. 

PICO-based Problem Statement of Project 

The following PICO question formulates the systematized review of the literature. The 

PICO-based Problem Statement follows: 

P/P: Knowledge and psychomotor skill gap of RNs’ intraoperative pediatric cardiac 

surgical care encountered during SMTs. 

I: Quality improvement project to increase local nurse’s knowledge and skill of 

intraoperative cardiac care and surgical techniques delivered on site during SMTs as an 

educational program structured as modules and supported by empirically- and theoretically-

based references and the needs assessment. 
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C: Local nurses’ previous education, clinical experience, and professional education of 

intraoperative cardiac care cardiac and surgical techniques. 

O: Local nurses’ knowledge and skill of intraoperative cardiac care increase during SMTs 

based in the future on surveys post education. 

Search Process Method 

The databases searched were at Nemours Medical Library: Ovid Medline, PubMed, 

Health and Psychosocial Instruments (HAPI) and La Salle University’s Connelly Library: 

Cochrane, Joanna Briggs Institute EBP, Cumulative Index of Nursing and Allied Health 

Literature (CINAHL), TRIP, BioMed Central Open Access, and ProQuest Dissertations and 

Theses Global. The keywords were combined deliberately to exhaust the search possibilities as 

displayed in Table 1. The terms used for the search process included perioperative nurses, 

international SMTs, pediatric cardiac surgery, educational modules, and knowledge gap. 

The initial search of the combine literature generated a total of 41 articles. The Boolean 

connectors combined the search terms, which were further narrowed down by abstract, 

relevance, and inclusion criteria. Common delimiters were peer reviewed articles in English 

language and publications restricted to five years. It was a particularly challenging search to find 

literature matching the keywords presented. The searched articles focused on the cardiac 

pharmacodynamics and hemodynamics and OR nurses’ personal experiences. The majority were 

written by cardiac surgeons and their perspective surgical outcomes. Eleven articles were 

reviewed in full text from the search findings; 5 articles fit the inclusion criteria for the appraisal 

process. Refer to Table 2 for the results of the literature appraised. 
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Systematized Review 

Numerous humanitarian organizations have been conducting mission trips across the 

globe, particularly in low-income countries to address the unmet surgical needs of the pediatric 

cardiac population. Wallen et al. (2020) emphasized that the incidence of undetected heart 

defects in pediatric populations may even be higher in low-income countries where timely access 

to intervention is scarce or even nonexistent. A retrospective review of a prospectively 

maintained database, relying on the intraoperative database from the International Children’s 

Heart Foundation (Wallen et al., 2020), provided an in-depth analysis of the organization’s 

clinical cardiac surgical outcomes of their mission trips to developing countries for a period of 8 

years. Applying failure to rescue (FTR) analysis provided an understanding of the association 

between complications and mortality from SMTs. The researchers focused on pediatric patient 

population during the mission trips and categorized the patients into two groups. The first group 

was comprised of 107 patients who eventually died due to complications, which was categorized 

as the failure to rescue group. The second group was comprised of 1,058 patients who survived 

and were categorized as the survivors group. 

Wallen et al. (2020) analyzed operative mortality, bleeding events, reintubation, and 

reoperation. Their research indicated that organizations with higher surgical volume have higher 

rates of failure to rescue when doing humanitarian congenital cardiac surgery. Wallen et al. 

(2020) emphasized that the unavailability of rescue platforms (such as extracorporeal membrane 

oxygenator–ECMO) could make a significant clinical difference, particularly in 

hemodynamically unstable pediatric patients. Limitations of the study include retrospective data 

collection with limited access or connection to the Internet, which could have resulted in 
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improper data validation. The researchers could have conducted a more lengthy study to include 

the organization’s first SMT to the present to capture the true numbers of FTR and those who 

survived their heart surgeries. Also, due to the hectic schedule when conducting SMTs, some 

volunteers were involved with the data collection (instead of the surgeon), which could have 

resulted in problems in data collection regarding its accuracy and comprehensiveness. As the 

demand for SMTs continues to grow, the potential of selection bias must be weighed. The 

researchers acknowledged the need to improve their database collection by considering cloud-

based access/storage to allow for the timely entry of data during a trip. The researchers 

emphasized a strong correlation between FTR and surgical volume. 

Conducting SMTs to low-income countries serves to address the surgical needs, 

particularly of the pediatric cardiac population. Due to limited resources (from financial to 

shortage of specialized providers), many diagnosed patients with CHD are left with no other 

options but to adjust to their conditions. Zain et al. (2019) emphasized that the provision of 

pediatric cardiac surgical care in low-income countries was still lagging. A retrospective review 

was conducted on 60 patients with CHD who underwent surgical intervention (Zain et al., 2019), 

which provided an in-depth analysis of the three years surgical outcomes in one of the local 

hospitals in Malaysia by a visiting team from the United Kingdom. Data were collected through 

the host hospital’s internal clinical audit to analyze the surgical outcomes and to analyze local 

team’s ability to handle complex surgical procedures on their own. 

Zain et al. (2019) found that to address the unmet surgical needs of pediatric patients 

from low-income countries, a strong partnership is needed to sustain the cardiac program. 

Twenty-four of the pediatric cardiac patients were successfully operated on by the local teams. 
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To illustrate the complexity of the local team’s surgical cases, seven patients had their persistent 

ductus arteriosus ligated and divided, while six patients had a ventricular septal defect repaired. 

To provide calibrated pulmonary blood flow, four neonates had Modified Blalock-Taussig shunt, 

and four patients had a permanent pacemaker implanted. To prevent pulmonary over circulation, 

three patients had their pulmonary artery banded, while two patients had congenital cystic 

adenomatoids excised. However, there were three cases of mortality reported resulting from 

severe heart failure, unforeseen cardiac complication, and a device dislodgement complicated by 

tamponade. The researchers argued that the concept of twinning program approach is feasible. 

Limitations of the study include modifying the complexity of surgical cases that the local team 

can handle, limited pool of resources, and shortage of highly trained health care providers. 

Correcting these factors could have improved the local team’s surgical outcomes. Of note, the 

local surgeon emphasized that when the mission trips ended, communication was lacking 

between the local surgeon and the visiting surgeon, which could have affected the surgical 

outcomes. The researchers acknowledged that for a local program to be sustained, an improved 

chain of communication is needed to better address the surgical needs of patients (Zain et al., 

2019). 

Improving local team building capacity serves to address the global unmet surgical needs, 

particularly in the low-income countries. Fallah and Bernstein (2017) emphasized humanitarian 

efforts from high-income countries (HICs) and international surgical teaching collaborations 

(ISTCs) as the two most salient components needed to improve the global need for surgery. The 

researchers utilized a qualitative methodology to establish a framework to unify, systematize, 

and assess the quality of ISTCs. A sample of 68 health care providers from the US, Canada, and 
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Norway was used for the study. Recruited participants had been previously involved in ISTCs 

and were interviewed using open-ended questions. Data were collected either in person, over the 

phone, or over Skype, and responses were audio recorded and transcribed. 

To sustain ISTCs, six themes emerged from qualitative analysis: 1) consolidation of 

information to facilitate teamwork and learning, 2) communication and collaboration, to include 

public involvement, such government and other institutions, 3) financial support, 4) educational 

orientation towards global surgery recognition, 5) dependable utilization of technology to 

maintain ISTCs over distance and time, and 6) address the barriers commonly encountered 

during mission trips (Fallah & Bernstein, 2017). Limitations of the study include a 

disproportional representation from one locality, so results may not be generalized due to 

qualitative methodology, sole reliance on the researcher’s skills, and participants from low- to 

middle-income countries (LMICs) were excluded in the study, possibly leading to study bias. 

The researchers acknowledged that a similar study should be done to include participants from 

LMICs to analyze results from both studies to improve global surgery needs. 

According to Isaac et al. (2017), the effect of CHD can be felt around the globe but is 

particularly detrimental to children from impoverished parts of the world. Without timely 

intervention or access to surgical correction, these children can exhibit clinical manifestations 

ranging from obtunded growth, failure to thrive, severe physical limitations, and even early 

demise (Isaac et al., 2017). The authors conducted a retrospective cohort study to determine the 

attributes and clinical outcomes between 319 Guyanese children with CHD who were sent for 

surgical intervention prior to and after implementation of the Guyana Pediatric Cardiology 

Steering Committee (GPCSC), where local pediatricians were educated on pediatric cardiology 
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and echocardiography to triage Guyanese children needing surgical intervention. For pre-cohort 

patients, the authors collected data from the records of the charitable foundations that facilitated 

the surgeries, while electronic medical records and the local hospital database were utilized for 

their post-cohort patients (Isaac et al., 2017). 

Isaac et al. (2017) highlighted that before implementing GPCSC, Guyanese children were 

sent to other countries for surgical intervention; 22 patients experienced a discrepancy between 

the pre-operative and final diagnosis, while others did not show up for their follow-up visit. As a 

result, the mortality rate was higher during the post-operative period. Post-cohort patients 

showed that more Guyanese children received timely follow-up care (including 

echocardiogram), and that they had a 5% mortality rate as compared to a 9% mortality rate for 

pre-cohort patients. Improved preoperative management, appropriate surgical triaging, routine 

follow-up care, and increased patient and parent participation in post-operative education led to 

an increase in survival rate of Guyanese children with heart disease. Limitations of the study 

noted were the following: 1) a partiality towards children from an urban population, 2) possible 

underrepresentation of children from the remotest regions or islands of Guyana, 3) possible 

reluctance of private patients to be referred to a public hospital, 4) perception of superiority and 

inferiority regarding what private and public hospitals can offer, and 5) inconsistent data 

collection on Guyanese children with CHD. The researchers acknowledged that to improve 

pediatric care in Guyana, a unified approach of continuous education on CHD symptoms 

identification for local pediatric providers is paramount. The Pediatric Cardiology Clinical 

Program on CHD or a similar concept could also be implemented to improve the pediatric 

cardiac care in other LMICs. 
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The possibility of sustaining a local cardiac program depends on multifactorial efforts 

that include strong leadership, stable political and economic support, extensive staff training, and 

prudent financial utilization (Nwafor et al., 2020). Researchers conducted a retrospective study 

to assess clinical competence and the levels of participation of the local team in the presence of 

foreign cardiac mission personnel while conducting open heart surgery in Nigeria. The 

University of Nigeria Teaching Hospital performed 242 open heart surgeries (with a foreign 

cardiac team spearheaded by Dr. Yacoub) on both adults and pediatric population, and data were 

obtained from the local hospital records database. 

For a period of 7 years and 33 international SMTs conducted at one local hospital, a total 

of 242 cardiac patients with heart defects were treated by the visiting teams (Nwafor et al., 

2020). Nwafor et al. (2020) emphasized that despite the collaborative efforts of both teams, the 

local cardiac programs became unsustainable due to the following: 1) no local surgeon had the 

opportunity to lead an open-heart surgery, as the visiting team took the lead for all cases, 2) 

minimal participation from the local anesthetist, 3) local pharmacist and cardiac perfusionist 

participated the most, while cardiac OR nurses participated the least, 4) equipment (for open 

heart surgery) purchase or maintenance received the highest monetary allocation, and 5) the local 

team perceived mission trips as surgical safaris rather than an educational opportunity. 

Limitations of the study include incomplete data entry (24 patients were not mentioned in the 

study) and most SMTs were of short duration (lasting one to two weeks). The researchers 

acknowledged the importance of proper hands-on training, specialized education, governmental 

support, and the need to settle individual, professional, and economic differences to truly address 

the global burden of heart disease (Nwafor et al., 2020). 
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Summary of the Appraised Literature 

SMTs have been conducted to address the global burden of CHD particularly in LMICs. 

Local and foreign agencies face ongoing challenges to the success of SMTs including finding 

sources of funding, staffing, coordinating partnerships with local hospitals, and local conflicts. 

This year, the global COVID-19 pandemic has been a unique challenge, causing many mission 

trips to be cancelled or delayed. Agencies must also have stable sources of funding and volunteer 

staff to provide free treatments for 1 to 2 weeks, usually several time each year. Trips must be 

cancelled if the organization cannot find a suitable mix of volunteers. Similarly, a local hospital 

must make staff and OR time available for the visiting team and commit to a years-long process 

to grow the program. 

More efforts are needed from humanitarian organizations to expand their countries of 

focus to truly address the global surgical burden of CHD, particularly in LMICs. To grow a local 

pediatric cardiac surgical program, the sponsoring agency must form reliable, ongoing 

partnerships with local hospitals to ensure the stability of their programs (Lasker et al., 2018). To 

sustain local programs, a multifaceted approach is needed to address educational, personal, 

political, social, and cultural factors (Polivenok et al., 2020). The literature indicates that more 

research from OR nurses is needed to make their contributions known in the humanitarian 

surgical arena. 

This project may benefit the host hospital staff and patients and families they serve. It is 

expected that visiting teams of surgeons, nurses, and sponsoring agencies might also benefit 

from this structured approach to monitoring the progress and effectiveness of their efforts to 

establish local pediatric cardiac surgical programs. 
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Related Literature 

Nolte et al. (2016) emphasized that granting funds or soliciting money to sponsor an 

international mission trip can be insurmountable. Some organizations pay for all airfare, 

accommodations, transportation, and food. Any expenses incurred during the application 

process, such as notary, apostille, consularization of required documents, FedEx transactions, 

and extra luggage also fall on the sponsoring organization. The costs of SMTs can range from 

$10,000 to nearly one million dollars, depending on the geographical location and surgical 

specialization being offered (Nolte et al., 2016). 

At times, a patient on the surgical list must be delayed or dropped from the schedule due 

to an emergency case. This may cause a patient to wait for the next visiting team, which could 

pose both a mental and physical burden on the patient and their family. Fallah and Bernstein 

(2017) emphasized that even when patients have their surgical intervention, they may not be able 

to receive the follow-up care they need due to unavailability of resources, such as prothrombin 

time monitoring or any blood clot monitoring after heart valve replacement. Novick et al. (2019) 

noted another burden to consider is the absence of formal pediatric perfusion education, 

particularly in developing countries. Depending on the host country’s dedication to incorporate 

pediatric cardiac surgery into their program, they must decide between sending their perfusionist 

to other countries with a pediatric cardiac perfusion program or have them learn through 

apprenticeship. Also, Bauer (2017) emphasized that the effect of a short-term mission trip 

viewed as cruel can have a negative psychological impact on the lives of the children cared for. 

Visiting surgical team members may form bonds with their patients that are painful to break at 

the end of the mission trip. 
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The financial aspect is another factor and burden to consider. Host hospitals must turn 

over profitable OR space and staff to accommodate the needs of the visiting team. The situation 

may require that patients be transferred to another hospital to be operated on while the visiting 

team is using the resources. Local medical providers may also experience a significant loss of 

personal income, as they do not have the capacity to operate while the visiting team is using 

ORs. Zain et al. (2019) pointed to the disruption of regular schedules as a major ill effect of 

short-term mission trips. 

Fortunately, team volunteers are often able to obtain surplus equipment and supplies from 

their own hospital. However, other supplies, instruments, machines, and devices available locally 

are either unusable or too outdated. DeVries and Rosenberg (2016) examined 112,040 pieces of 

equipment in low- and middle-income countries and found that 38.3% were out of service due to 

lack of training, technology management, or local infrastructure. Donated equipment also posed 

another burden, as it needs to be maintained, sustained, and disposed of if beyond repair. 

A 2017 study analyzed the ethical implications of medical/surgical volunteerism. Bauer’s 

analysis highlighted seven ethical dilemmas when participating on a mission trip. To start with, 

volunteers can enhance their technical skills, even at the expense of others. Volunteers were seen 

as overly enthusiastic, showing professional superiority, and fearlessly confident. They 

sometimes performed tasks beyond their scope of practice, thereby posing risk to patients and 

themselves. In addition, volunteers have been known to relax ethical standards when working in 

a foreign country. Finally, due to financial difficulty, patients in underserved regions are highly 

predisposed to accepting free medical/surgical care being offered, as they have no other choice. 
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Theoretical Framework 

To address the knowledge gap in the cardiac OR setting, the Malcolm Knowles’s Adult 

Learning Theory was selected (Knowles, 1975). Knowles (1975) highlighted six andragogy 

principles or assumptions of adult learning. During the DNP student’s recent SMT, the local 

nurses showed enthusiasm as they studied for the complex pediatric congenital surgical cases for 

that week, validating the first assumption of adult learners as having a thirst to learn new things. 

For unfamiliar surgical corrections, local nurses prepared for each scheduled case in advance by 

reading the surgeon’s preference card and exploring other educational resources, demonstrating 

the second assumption of adult learners as self-directed towards their own learning needs, and 

that adults who take the initiative to learn will learn more things and will learn better. During the 

trip, local nurses were encouraged to keep a clinical log of cases they scrubbed in or circulated 

for to note any areas of improvement. This exemplifies the third principle, that adult learners 

learn best when they incorporate their experiences into the learning process, as well as the fourth 

assumption of an adult learners being accountable for their learning needs. 

Overall, local nurses were willing to take responsibility and control over their learning 

needs, which is the fifth assumption of adult learners. Lastly, adults fear failure. As I developed 

educational modules to improve the local nurses pediatric cardiac care, it was paramount to be 

sensitive to the learning needs and styles of the local nurses, bearing in mind that some are visual 

learners, while others benefit from hands-on experience, a typical reflection of adult learners 

(Knowles, 1975). The project director created an evidence- and theoretically-based teaching plan 

and modules to structure future teaching during the on-site education of local registered nurses 

regarding intraoperative pediatric cardiac surgical methods during mission trips. The content and 
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practice opportunities presented will be sensitive to the dignity and adult learning needs of host 

nurses. The teaching plan follows safety threats identified during previous mission trips during 

which learning gaps were identified. 

Method 

The method section consists of subsections: design, sample and setting, ethical 

considerations, instrumentation, and procedures for data collection. 

Design 

This DNP Project focused on a quality improvement initiative aimed at local nurses’ 

intraoperative knowledge and skill base as assessed during SMTs. Educational modules were 

developed specific to pediatric cardiac surgery. The modules were based on empirical and 

theoretical literature. The needs assessment (Polit & Beck, 2017) was described by the DNP 

student based on personal experience from numerous mission trips to different countries (as a 

part of an international team of health care providers) and the reviewed literature. 

Phase 1 

This quality improvement project used qualitative content analysis methods on the 

volunteer DNP student’s summary of her personal reflections, written during mission trips where 

she practiced as a surgical scrub nurse, and empirical and theoretical literature on pediatric 

cardiac SMTs. The project created modules that could be used as an independent variable in 

future studies to effect host nurses’ knowledge and skill of nursing care during intraoperative 

cardiac surgery. The educational modules on intraoperative surgical nursing knowledge and skills 

were based on the DNP student’s personal reflections and empirical and theoretical literature to 

orient an evidence-based teaching plan for educating host surgical nurses during SMTs. The 



 

28 
 

cognitive and psychomotor skills addressed include intraoperative cardiac care and surgical 

techniques on cardiac surgical repairs commonly encountered during mission trips, addressing 

surgical corrections of ventricular/atrial septal defect, Tetralogy of Fallot, atrioventricular canal, 

and persistent ductus arteriosus ligation. 

Dr. Sandra Staveski (Assistant Professor University of California, San Francisco, CA) 

was contacted via e-mail message as a source of knowledge on the PEDI (Pediatric Educational 

Discharge Instruction) program that she has created for care of children at home after cardiac 

surgery in Southern India. The intraoperative modules, systematically developed based on 

evidence and after qualitative analysis, were structured after Staveski’s modules (Staveski et al., 

2015), with the hope that they could be adopted for use for OR nurses in developing countries. 

The structure of the modules used a classic teaching plan organization (Bastable, 2019). Each 

module has a title and goal at the top and include a table or matrix with the following columnar 

headings: 1) objectives (cognitive and psychomotor), 2) content, 3) teaching methods/techniques, 

4) resources/materials, 5) timeframe, and 6) evaluation.  

Because of the limited time of SMTs, a concise curriculum consisting of eight learning 

modules was constructed. The content of the draft teaching plan and its modules (Appendix A) 

were reviewed by experts who are RNs, a perfusionist, and surgeons who provide intraoperative 

care during children’s surgical procedures. The draft teaching plan was assessed by experts to 

establish content validity. Following revisions, the revised teaching plan (Appendix E) will be 

available electronically, and a hard copy will also be distributed to nurses who might have 

limited electronic access.  
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Teaching Plan Components 

The teaching plan consists of eight educational modules framed by directed content 

analysis (Hsieh & Shannon, 2005) themes:  

Module 1 consists of introduction to perioperative nursing, phases of patient’s surgical 

experience, expected nursing responsibilities, and the standards of perioperative care.  

Module 2 consists of aseptic practices to include surgical handwashing, gowning, closed 

technique of gloving, and maintenance of aseptic technique.  

Module 3 consists of infection prevention to include concept of surgical instrument 

preparation, disinfection, and sterilization. 

Module 4 consists of injury prevention to include surgical positioning considerations.  

Module 5 consists of atrial septal defects in children to include implications and overview 

of surgical correction to include instrument setup and case preparation.  

Module 6 consists of ventricular septal defects in children to include implications and 

overview of surgical case correction to include instrument setup and case preparation.  

Module 7 consist of Tetralogy of Fallot in children to include implications and overview 

of surgical correction to include instrument setup and case preparation. 

Module 8 consist of persistent ductus arteriosus to include implications and overview of 

surgical correction to include instrument setup and case preparation. 

Each educational module was created to include knowledge and psychomotor domains 

(content outline), methods of instruction, educational resources for references, and evaluation 

methods. The modules will be provided throughout the mission trip and when the trip is over for 

continued learning. Methods of evaluation to assess clinical skills and psychomotor domains will 
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include observation, return demonstration, ranking on a scale of 1 to 5 (corresponding to poor, 

fair, average, good, and excellent), and questions and answers (Q & A) posed by the teacher 

during modular presentations. See Appendix E for the revised teaching plan. 

Sample and Setting 

The sample for the study was the empirical and theoretical literature and the reflective 

notes of the doctoral students based on 19 mission trips during which she provided intraoperative 

nursing care as a scrub nurse. In addition, the following sources were analyzed using qualitative 

content analysis: 

• Association of Perioperative Registered Nurses guidelines for perioperative 

practice (2015); 

• Spry’s Essentials of Perioperative Nursing (2005); 

• Illustrated Field Guide to Congenital Heart Disease and Repair (3rd ed., 2011); 

and 

• May’s Pediatric Heart Surgery - A Ready Reference for Professionals (5th ed., 

2008). 

Due to the pandemic brought by COVID-19, SMTs to developing countries have been 

restricted. The Gift of Life International’s country of focus during this time is the Dominican 

Republic. It is hoped that this project could be adopted for use by cardiac OR nurses in Guyana, 

the Dominican Republic, Bolivia, and the Philippines. 

Data were also obtained from content experts. They used a form (Appendix A) to 

evaluate the content column of the teaching plans that formed the successive modules. Ranks on 

a 4-point scale and comments were evaluated and contributed to revisions of the teaching plan. 
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arteriosus) in the draft plan has been addressed where applicable in the final plan. “Persistent” 

replaced “patent.” Overall, subject matter expert comments indicated the educational modules on 

pediatric cardiac care for host nurse training during mission trips were excellent, with no 

substantive revisions needed. See Appendix C for expert reviewer comments and Appendix D 

for content validity expert review calculations.  

 Feedback from the six subject matter experts showed all content of the entire teaching 

plan was highly relevant, with the potential to help countless surgical mission programs advance 

their work. However, the sixth subject expert expressed concerns about the content of Module 2 

(Infection Prevention defined with Perioperative Stages) and Module 3 (Responsibility of OR 

Nurses for Preparation of Instruments for Sterilization) as being potentially overwhelming due to 

the level of detail for infection prevention associated with perioperative stages. In addition, 

Module 3 may be of limited application to OR nurses, as the relevance is specific to sterile 

processing department personnel. 

While subject matter expert number 6 agreed that the rest on infection prevention steps 

prior to anesthesia induction are highly relevant, the antibiotic administration before skin 

incision was rated as somewhat relevant. This action was perceived as a practice under the 

domain of anesthesia and or under the direction of the surgeon, and thus viewed as potentially 

outside of their clinical practice. In addition, subject matter expert number 6 regarded content on 

anatomic description, pathophysiology, overview of surgical correction, surgical complications, 

and post-operative considerations on ASD, VSD, TOF repair, and PDA as all quite relevant. It 

was implied that the level of detail on ASD, VSD, TOF repair, and PDA maybe too high for host 
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nurses inexperienced in physiology and natural history of pathology, while surgical setup and 

surgical repair or incision steps on ASD, VSD, TOF repair, and PDA are all highly relevant.  

Analysis of the content of the revised teaching plan (Appendix E) readability yielded a 

Flesch-Kincaid grade level score of 12.5 and a reading ease score of 27.5, which corresponds to 

a reading comprehension at a level of university graduate (Eleyan et al., 2020). This analysis is 

an indispensable tool for evaluating printed educational materials (Bastable, 2019). The grade 

level is biased high due to numerous multisyllabic words that are common cardiac-related 

medical terms (e.g., “cardiopulmonary,” “pathophysiology”) and other terms specific to pediatric 

cardiac surgery. However, it would create confusion to try to simplify these terms. Some 

language-specific clarifications can be expected but are best handled in the context of a specific 

teaching session, rather than trying to anticipate all such issues for potential host nations. After 

review by experts, minor revisions were made to the text of the plan to correct spelling and 

reword several instructions that had been written in passive voice. 

Discussion 

Overview 

The quality improvement project contains 8 educational modules covering 17 content 

areas on pediatric cardiac care for host nurse training during SMTs. The project results suggest 

that utilization of the proposed teaching plan modules on cognitive and psychomotor skills 

relevant to cardiac surgical techniques could assist host nurses to increase their knowledge and 

skills of perioperative pediatric cardiac nursing. The teaching plan focuses on intraoperative 

nursing techniques for cardiac surgical repairs most encountered during SMTs, and the content 
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of these modules is supported by exemplary comments from the six subject matter experts 

recruited for this project. 

This project fills a gap in the literature. As discussed above and summarized in Tables 1 

and 2, only 5 articles fit the inclusion criteria of the appraisal process used to identify relevant 

literature references. The relevant research articles were written by cardiac surgeons describing 

their perspective on surgical outcomes, or by OR nurses who shared reflections on their personal 

experiences. This strongly supports the need for this quality improvement project directed at 

training host nurses during pediatric cardiac SMTs. It is built on an experienced OR nurse’s 

mission trips as noted in the needs assessment and analysis of the literature. The content of the 

project is based on analysis of empirical and theoretical literature and content experts’ judgments 

of the content relevancy of the teaching plan and its modules. The modules are formulated to 

address the range of learning needs and styles of adult learners (Knowles, 1975). It anticipates 

that some of the local nurses will learn best by writing, while others are visual learners, and still 

others benefit on hands-on experiences (Dumchin, 2010). 

Limitations 

To date, scholarly literature akin to this quality improvement project was not located. 

Articles written by nurses described their personal experiences as volunteers. Most research 

articles were written by cardiac surgeons with a focus on their strategies and clinical outcomes. 

This created a challenge, as there is no history or context in the nursing literature to build on. 

One limitation to this quality improvement project is that the number of subject matter 

experts chosen (six in total) was small. Also, the specific individuals were recruited a matter of 

convenience, as the DNP student had personally worked with each of them on numerous SMTs.  
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Another limitation of this quality improvement project is implementing the proposed 

training modules in non-English speaking countries. Concepts could be lost during translation, or 

the additional time needed to communicate could be burdensome and affect the attention of the 

trainees. To overcome this, written material may have to be translated ahead of time, and 

translators may be needed to bridge the language barrier for any training held outside of the 

clinical setting. Due to the extensive content of the teaching plan and short duration of the typical 

SMT, not all educational modules can be implemented in one trip, which could result in loss of 

continuity and fragmented learning outcomes. 

Implications 

The greatest strength of this project proposal is its novelty. Pradegan et al. (2022) 

emphasized that education and training of essential members of multidisciplinary team (such as 

OR nurses) is vital to ensure successful development of pediatric heart programs, particularly in 

LMICs. This novel quality improvement project will improve health care for patients with CHD 

on a larger scale. The outcome of this project proposal could benefit all the stakeholders 

previously mentioned and make an impact at a local and global level. The DNP student will 

consider opportunities to work with any agency or government that is interested in disseminating 

the training modules. 

Modules will be implemented using PowerPoint (Microsoft, Redmond, WA) 

presentations in a classroom setting and discussion in the clinical setting (when it does not 

interfere with the procedure). Training will be supported with appropriate reading material 

and/or video presentations, either commercially available or prepared by the DNP student. 

Additionally, the DNP student should consider asking host nurses and other members of local 
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teams what content they would like to have included with the teaching modules. It is paramount 

to periodically assess the educational modules and supporting materials to ensure the content 

represents the current learning needs of the host nurses. 

Future Projects and Plans 

The literature indicates that more research from perioperative nurses is needed to make 

their contributions known in the humanitarian arena. The DNP student hopes the educational 

modules can be adopted for use by perioperative cardiac nurses in developing countries. The QI 

project may also be shared through different avenues that include educational forums in both the 

host and volunteer countries, agency educational sessions, nursing conferences or symposiums, 

and journal publication. The project director may obtain permission in the future to share videos 

of surgical procedures so that lecture and demonstration are augmented by actual surgeries. 

Conclusion 

Most children born with CHDs are unable to obtain the surgical care they need locally, 

resulting in thousands of preventable deaths each year. This quality improvement project to 

develop training modules for host nurses during pediatric cardiac SMTs addresses knowledge 

gaps in the perioperative nursing care of these children as identified by the DNP student and 

confirmed by six content validity experts. Implementation of these training modules will help 

provide the foundation needed to make CHD surgical repairs available in underserved regions 

around the world.  
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Table 1 

Search Process Review of Literature 

Database 
Total 

Articles 

Articles 

Remaining 

After Title 

Review 

Articles 

Remaining 

After Abstract 

Review 

Articles 

Retrieved 

and 

Examined 

Articles that 

fit Inclusion 

Criteria 

BioMed 

Central Open 

Access 

1 1 1 1 1 

CINAHL 1 1 1 1 0 

Cochrane 0 0 0 0 0 

HAPI 0 0 0 0 0 

INANE 0 0 0 0 0 

Joanna Briggs 

Institute EBP 

Database 

0 0 0 0 0 

OVID 

Medline 
0 0 0 0 0 

ProQuest 

Dissertations 

& Theses 

Global 

1 1 1 1 0 

PubMed 16 6 4 4 4 

Summon 22 9 4 4 0 

TRIP 0 0 0 0 0 

Total 41 18 11 11 5 

©Maria Arlene G. LeMin 2021 
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Table 2 

Review of Literature Matrix Systematized Review 

Database # 

Article 

First Author, 

Year (full 

citation in 

References) 

Purpose of Study 

 

Major Variables (IV, 

DV) or Phenomenon 

Theory or 

Conceptual 

Framework 

Design 

Measurement 

Major 

Variables 

(Instrument) 

Data Analysis 

(Name of Statistics, 

descriptive, 

Inferential and 

Results) 

Findings 

Evidence 

Level of 

Research 

& Quality 

Johns 

Hopkins 

Nursing 

Evidence-

Based 

Practice 

PubMed # 1 

Wallen (2020) 

To understand and 

describe association of 

complications and 

mortality in 

humanitarian pediatric 

congenital cardiac 

surgery.  

(IV)- age, male, height, 

weight, SpO2, 

underweight, 

preoperative ICU, 

atrial/ventricular septal 

defect (A/VSD), 

Tetralogy of Fallot 

(TOF), Transposition of 

great arteries (TGA), 

double outlet right 

ventricle, single 

ventricle, 

cardiopulmonary 

bypass (CPB), Cross- 

clamp, reintubation, 

reoperation 

 

(DV)- Survivors/failed 

to survive 

 Retrospective 

review 

 

N=1165 

pediatric 

cardiac 

patients 

 

107 in Failure 

to Rescue 

(FTR) group, 

 

1058 in 

survivor group 

Intraoperative 

database from 

International 

Children’s 

Heart 

Foundation 

(ICHF)  

Multiple Regression 

 

Categorical variables 

expressed as 

percentage. 

 

Researchers set p value 

at ˂.001. 2 days to 15.7 

years, lower median 

height, and weight, 

TGA repair, longer 

CPB, more 

reintubation, pre-op 

ICU status (all 

statistically significant, 

p value .001) as 

significant predictors of 

FTR. Sex, nutritional 

status, common surgical 

repair (such as A/VSD, 

TOF, single ventricle 

repair, double outlet 

right ventricle repair, 

and intra-operative 

blood utilization were 

not predictors of FTR. 

FTR occurs at rate of 10% 

in congenital cardiac 

setting during SMT. 

Predictors for FTR 

includes younger age, 

lower height, weight, and 

SpO2, preoperative 

admission to ICU, TGA 

diagnosis, longer CPB 

time, and reintubation. 

Strong correlation between 

surgical volume and FTR 

rate (higher volume, higher 

FTR rate and vice versa); 

complex cardiac patients 

have an increased risk of 

FTR within the 

humanitarian services. 

Unavailability of rescue 

platforms, such as 

extracorporeal membrane 

oxygenator (ECMO) could 

make a significant clinical 

difference, particularly in 

hemodynamically unstable 

pediatric patients. 

Level III, A 



 

49 
 

Database # 

Article 

First Author, 

Year (full 

citation in 

References) 

Purpose of Study 

 

Major Variables (IV, 

DV) or Phenomenon 

Theory or 

Conceptual 

Framework 

Design 

Measurement 

Major 

Variables 

(Instrument) 

Data Analysis 

(Name of Statistics, 

descriptive, 

Inferential and 

Results) 

Findings 

Evidence 

Level of 

Research 

& Quality 

Johns 

Hopkins 

Nursing 

Evidence-

Based 

Practice 

PubMed # 2 

Zain (2019) 

To analyze surgical 

outcomes and to 

analyze local teams’ 

ability to handle 

complex congenital 

pediatric cardiac 

surgical procedures on 

their own.  

(IV)- age, body weight 

and height, cases done 

(on-pump/off- pump) 

and operations 

independently 

performed by the local 

surgeons, and 

operations done by the 

visiting team 

(DV) with 

postoperative 

complications/without 

postoperative 

complications 

 Retrospective 

review 

 

N = 60 

patients with 

congenital 

heart disease 

who 

underwent 

surgical 

intervention 

 

28 patients had 

their surgeries 

done by local 

surgeon 

 

32 patients had 

their surgeries 

done by 

visiting team 

from UK 

Existing 

Cardiac 

Center’s 

Internal 

Clinical Audit 

data 

Risk Adjustment 

Congenital Heart 

Surgery (RACHS) 

Category, level 1-4. 

 

In 3-year period with 

six SMT visits, 60 

cardiac surgeries (28 

done by the local team, 

32 done by the visiting 

team).  

Surgical repairs were 

done by the local team: 

17 VSD, 3ASD, 5 

Pulmonary Artery 

Banding, 2AVSD, and 

1 TOF repair  

(20 off-pump cases, 7 

on-pump cases). 

Out of 28 cases 

performed by local 

team, 3 patients died. 

 

Patients operated on by 

visiting team all 

survived. 

Local team had relatively 

high mortality rate, and 

following factors were 

identified as contributors to 

local team’s poor surgical 

outcomes, which includes 

neonates with higher 

RACHS complexity score, 

lower body weight, and the 

mortality occurred within 

4-8 hours post-operatively.  

To improve and sustain the 

local’s clinical outcomes, 

following measures are 

needed: modifying surgical 

cases and proper patient 

selection to correspond 

with available local 

resources, twin pairing 

concept, same site 

recurring visits, longer 

commitment from both 

parties, and all providers 

must have an open line of 

communication for follow 

up clinical discussions. 

Level II, A 

PubMed #3 

Isaac (2017) 

To determine attributes 

and clinical outcomes 

of Guyanese children 

with CHD who were 

 Retrospective 

cohort study 

Comparison 

between CHD 

patients pre 

GPCSC cohort 

Descriptive statistics of 

2 cohorts. 

 

No difference in age at 

time of surgery between 

pre and post cohorts. 

 

Level II, A 
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Database # 

Article 

First Author, 

Year (full 

citation in 

References) 

Purpose of Study 

 

Major Variables (IV, 

DV) or Phenomenon 

Theory or 

Conceptual 

Framework 

Design 

Measurement 

Major 

Variables 

(Instrument) 

Data Analysis 

(Name of Statistics, 

descriptive, 

Inferential and 

Results) 

Findings 

Evidence 

Level of 

Research 

& Quality 

Johns 

Hopkins 

Nursing 

Evidence-

Based 

Practice 

sent for surgical 

intervention prior to 

and after 

implementation of 

Guyana Pediatric 

Cardiology Steering 

Committee (GPCSC) 

(IV)-local providers 

education, international 

partnership, follow-up, 

patients age, surgical 

triaging. 

(DV)- increased 

survival/decreased 

survival 

N = 407 

patients with 

CHD 

 

88 patients on 

pre-GPCSC 

cohort 

 

319 patients 

referred post 

GPCSC 

(data obtained 

from records 

of charitable 

foundations 

that facilitated 

surgery) and 

post GPCSC 

cohort (data 

were extracted 

from 

electronic 

medical record 

and database). 

Observational data 

analysis on all pediatric 

patients with CHD 

 

Before implementing 

GPCSC, Guyanese 

children were sent to 

other countries for 

surgical intervention, 

22 patients experienced 

discrepancy between 

pre-operative and final 

diagnosis, while others 

did not show up for 

their follow up visit, 

and as result, mortality 

rate was higher during 

post-operative period.  

Post- cohort patients 

showed that more 

Guyanese children 

received timely follow-

up care (including 

echocardiogram), and 

that they had a 5% 

lower mortality rate as 

compared to 9% 

mortality rates on pre-

cohort patients. 

Average age at 

intervention was similar 

between cohorts. 

 

Pre GPCSC cohort 

patients: complete data 

unavailable for 77% of the 

pre-cohort patients, clinical 

information lacking, 

incorrectly diagnosed, and 

had inoperable disease 

progression when sent for 

surgical intervention, 

resulting in higher 

mortality rate. 

 

Post GPCSC cohort 

patients had proper clinical 

data collected, received 

timely surgical intervention 

(even for complex cardiac 

pathology), showed a 100 

% compliance follow-up 

including echocardiograms 

post-operatively, resulting 

in a higher survival rate. 

 

Improve preoperative 

management, appropriate 

surgical triaging, routine 



 

51 
 

Database # 

Article 

First Author, 

Year (full 

citation in 

References) 

Purpose of Study 

 

Major Variables (IV, 

DV) or Phenomenon 

Theory or 

Conceptual 

Framework 

Design 

Measurement 

Major 

Variables 

(Instrument) 

Data Analysis 

(Name of Statistics, 

descriptive, 

Inferential and 

Results) 

Findings 

Evidence 

Level of 

Research 

& Quality 

Johns 

Hopkins 

Nursing 

Evidence-

Based 

Practice 

follow-up care, and 

increased patient and 

parent participation on 

post-operative education 

led to an increase in 

survival rate of Guyanese 

children with heart disease. 

PubMed #4 

Nwafor (2020) 

To assess clinical 

competence and levels 

of participation of local 

team in presence of 

foreign cardiac mission 

personnel while 

conducting open heart 

surgery in Nigeria. 

(IV)- local teams 

experience, local teams’ 

clinical participation, 

years of foreign cardiac 

surgical mission 

involvement, patients 

age, cardiac surgical 

cases (adult & 

pediatric). 

(DV)- local program 

sustainability/unsustain

ability 

 Retrospective 

study 

 

N = 266 open 

heart surgery 

patients 

 

242 patients 

were operated 

by visiting 

team 

 

24 patients 

were operated 

on by the local 

team. 

Data obtained 

from the 

hospital 

records 

database 

Rates and proportions 

were calculated with 

95% confidence 

interval. 

 

Proportions were 

compared using 

Student’s t-test 

 

Researchers set level of 

significance at˂0.5 

 

In 7-year period with 33 

SMT visits 266 

combined cardiac 

surgeries (242 done by 

visiting team, 24 were 

done by local team).  

11-20 age range were 

most affected by CHD.  

Patients with heart 

valve problems took the 

top spot, followed by 

Despite of collaborative 

efforts of both teams, local 

cardiac programs became 

unsustainable due to 

following: 1) no local 

surgeon has ever led an 

open-heart surgery as 

visiting team took lead, 2) 

minimal participation from 

local anesthetist, 3) local 

pharmacist and cardiac 

perfusionist participated 

most, while cardiac OR 

nurses participated least, 

4) equipment (for open 

heart surgery) purchase or 

maintenance receive 

highest monetary 

allocation, and 5) local 

team perceived mission 

trip as surgical safari rather 

than an educational 

opportunity. 

Level II, A 
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Database # 

Article 

First Author, 

Year (full 

citation in 

References) 

Purpose of Study 

 

Major Variables (IV, 

DV) or Phenomenon 

Theory or 

Conceptual 

Framework 

Design 

Measurement 

Major 

Variables 

(Instrument) 

Data Analysis 

(Name of Statistics, 

descriptive, 

Inferential and 

Results) 

Findings 

Evidence 

Level of 

Research 

& Quality 

Johns 

Hopkins 

Nursing 

Evidence-

Based 

Practice 

adult CHD, and 

coronary artery disease. 

Clinical participation 

from local surgeon, 

anesthetists, and OR 

nurses were identified 

as extremely low. 

Importance of proper 

hands-on training, 

specialized education, 

governmental support, and 

to settle individual, 

professional, and economic 

differences to truly address 

global burden of heart 

disease 

BioMed Central 

Open Access # 1 

Fallah (2017) 

To establish a 

framework to unify, 

systematize, and assess 

the quality of ISTCs. 

(IV)- surgeon’s 

involvement, national 

stakeholders’ 

involvement, global 

effort. 

(DV)- ISTCs 

improvement 

 Qualitative 

methodology 

 

N=68 

participants 

(from USA, 

Canada, and 

Norway) 

Participants 

were 

interviewed, 

predetermined 

set of open-

ended 

questions were 

used.  

Data were 

collected over 

phone or on 

Skype.  

Data evaluated 

using thematic 

content 

analysis. 

Responses 

were audio 

recorded and 

transcribed. 

To sustain ISTCs, six 

themes emerged: 

1) consolidation of 

information to facilitate 

teamwork and learning, 

2) communication and 

collaboration between 

government and other 

institutions, 3) financial 

support, 4) educational 

orientation towards 

global surgery 

recognition, 

5) dependable use of 

technology to maintain 

ISTCs over distance 

and time, and 

6) address barriers 

commonly encountered 

during mission trips 

Humanitarian efforts from 

high-income countries 

(HICs) and international 

surgical teaching 

collaborations (ISTCs) as 

to most salient components 

needed to improve the 

global need for surgery. 

Similar study should be 

done to include 

participants from LMICs to 

analyze results from both 

studies to improve global 

surgery needs. 

Level III, B 
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Table 3 

Content Analysis of Literature Sources 

Modules Categories Teaching Plan Content Data Sources 

Module 1: 

Perioperative Nursing 

Phases of surgical experience 

Roles of OR nurses 

Patient preparation 

Patient and OR nurse’s expectations throughout the 

perioperative period. 

Scrub and circulating nurse’s responsibilities. 

 

AORN Guidelines for 

perioperative practice 

(2015) 

 

Essentials of perioperative 

nursing (2005) 

Module 2:  

Aseptic Techniques  

Aseptic practices Surgical hand scrubbing, gowning, gloving, and 

assisting others to gown and gloves. 

Skin prepping guidelines.  

Draping guidelines. 

Maintaining sterile field. 

Surgical conscience/awareness. 

AORN Guidelines for 

perioperative practice 

(2015) 

 

Essentials of perioperative 

nursing (2005) 

Module 3:  

Infection Prevention 

Disinfection and sterilization 

(instruments/supplies) 

Instrument decontamination 

Sterilization process indicator 

Methods of sterilization 

Storage of sterile supplies 

Packaging principles 

AORN Guidelines for 

perioperative practice 

(2015) 

Essentials of perioperative 

nursing (2005) 

Module 4:  

Injury Prevention 

Patient positioning 

Electrocautery 

Medication/solutions 

Surgical counting  

Sharp safety 

PPE 

Wrong site surgery prevention. 

Surgical positioning. 

Overview on electrocautery 

Guidelines for prevention of RSI 

Guidelines for sharp safety 

 

AORN Guidelines for 

perioperative practice 

(2015) 

Essentials of perioperative 

nursing (2005) 
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Modules Categories Teaching Plan Content Data Sources 

Module 5:  

Atrial Septal Defects 

in Children:  

Anatomic description 

Pathophysiology 

 

Surgical Correction Overview 

Surgical Complications 

Postoperative Considerations 

Surgical Setup and Preparation 

Illustrated Field Guide to 

Congenital Heart Disease 

and Repair (3rd ed.) p.48 

 

The Pediatric Cardiac 

Intensive Care Society 

Nurse Curriculum (2021) 

pp 19-21 

 

May’s Pediatric Heart 

Surgery – a Ready 

Reference for 

Professionals (5th ed.) p. 

16 

 

Module 6:  

Ventricular Septal 

Defects in Children 

Anatomic description 

Pathophysiology 

 

Surgical Correction Overview 

Surgical Complications 

Postoperative Considerations 

Surgical Setup and Preparation 

The Pediatric Cardiac 

Intensive Care Society 

Nurse Curriculum (2021) 

pp. 139-144 

 

May’s Pediatric Heart 

Surgery – a Ready 

Reference for 

Professionals (5th ed.) 

p.100 
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Modules Categories Teaching Plan Content Data Sources 

Module 7: 

Tetralogy of Fallot in 

Children 

Anatomic description 

Pathophysiology 

 

Surgical Correction Overview 

Surgical Complications 

Postoperative Considerations 

Surgical Setup and Preparation 

May’s Pediatric Heart 

Surgery – a Ready 

Reference for 

Professionals (5th ed.) p.86 

 

Illustrated Field Guide to 

Congenital Heart Disease 

and Repair (3rd ed.) p.294. 

 

The Pediatric Cardiac 

Intensive Care Society 

Nurse Curriculum (2021) 

pp. 86-92 

 

Module 8: Persistent 

Ductus Arteriosus in 

Children 

Anatomic description 

Pathophysiology 

 

Surgical Correction Overview 

Surgical Complications 

Postoperative Considerations 

Surgical Setup and Preparation 

May’s Pediatric Heart 

Surgery–Aa Ready 

Reference for 

Professionals (5th ed.) p. 

64 

 

Illustrated Field Guide to 

Congenital Heart Disease 

and Repair (3rd ed.) pp. 

84-85 

 

The Pediatric Cardiac 

Intensive Care Society 

Nurse Curriculum (2021) 

pp. 60-62 
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Appendix A 
 

Draft Teaching Plan Content for Host Nurses During Surgical Mission Trips 

Title: Intraoperative Educational Modules on Pediatric Cardiac Care for Host Nurse Training During Surgical Mission Trips 

Teacher: Arlene LeMin, MSN-Ed, RN, CNOR, RNFA© 2022 

Purpose: The purpose of this teaching plan is to assist host nurses to increase knowledge and skill on perioperative nursing with focus on 

intraoperative nursing techniques on cardiac surgical repairs commonly encountered during surgical mission trips. 

Goal: To educate host nurses on intraoperative nursing techniques on cardiac surgical repairs commonly encountered during surgical 

mission trips. 

Expert Content Validity Check 

Specific Content Areas 
Content Experts: Please critique all content areas of the teaching plan. I have 

also sent the full teaching plan so you can review how the content areas fit into 

the plan. 

 

Not all components of the teaching plan will be presented during teaching 

sessions when visiting host countries.  

 

Please read each content area and rank the content area using the scale provided.  

 

Use yellow highlighting to select the number on the scale. Kindly comment as 

you evaluate each item. 

 

Save the document and the completed document email to leminm1@lasalle.edu.  

 

You may prefer circling your responses on the 4-point scale provided. Then scan 

and send the pdf of the document to leminm1@lasalle.edu. 

 

Thank you very much. Arlene LeMin MSN-Ed, RN, CNOR, RNFA 

mailto:leminm1@lasalle.edu
mailto:leminm1@lasalle.edu
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Introduction to perioperative nursing 

Main Concepts 

• Provide patient care within the framework of the nursing 

process. Tools to use: patient assessment, care planning, 

intervention, and evaluation of patient outcomes.  

• AORN Perioperative Patient Focused Model – patient is 

sole focus of perioperative nurse’s activities. 

• Perioperative Patient Focused Model’s four domains: 

patient safety, physiologic response, behavioral responses, 

and health system domain. Guided by ethical, legal, and 

moral principles.  

• Patients entitled to privacy, confidentiality, personal 

dignity, and quality health services.  

Three phases of surgical experience.  

• Preoperative 

• Intraoperative 

• Postoperative 

Responsibilities of perioperative nurse in circulating and scrub 

roles.  

Circulating Nurse’s Responsibilities: 

• Perform patient assessment before, during, and after 

surgery. 

• Patient and family teaching 

• Provide emotional support during induction of anesthesia 

• Document patient care 

• Obtain appropriate equipment and surgical supplies 

• Create and maintain safe perioperative environment. 

• Communicate relevant information to other team members 

and to patient’s family. 

1 = not 

relevant 

2 = somewhat 

relevant 

3 = quite 

relevant 

4 = highly 

relevant  

Comment 
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• Coordinate care of the patient 

• Advocate for patient throughout intraoperative experience.  

• Supervision of ancillary personnel.  

Scrub Nurse’s Responsibilities: 

• Select instruments, equipment, and other supplies 

appropriate for surgery. 

• Sterile field preparation and setting up sterile table with 

instruments and other sterile supplies needed. 

• Scrub, gown, and glove. 

• Maintain integrity and sterility of sterile field throughout 

procedure. 

• Know details of the procedure and anticipate surgeon’s 

needs throughout. 

• Provide instruments, sutures, and supplies to surgeon in an 

appropriate and timely manner. 

• Implement procedures that contribute to patient safety (i.e., 

surgical counting). 
Infection Prevention Defined with Perioperative Stages 

Infection prevention steps prior to anesthesia induction: 

• WHO 5 moments for hand hygiene 

• Proper port disinfection prior to each individual drug 

administration 

• Environmental cleaning 

• Patient decolonization effort 

Infection prevention steps immediately prior to incision 

• Antibiotic dose should be administered within 60 minutes 

before surgical incision. 
Patients receiving implants (permanent pacemaker, heart valve 

replacement, aortic root replacement, Ventricular assist device 

1 = not 

relevant 

2 = somewhat 

relevant 

3 = quite 

relevant 

4 = highly 

relevant  

Comment 
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implantation) should receive pre-operative decolonization with 

intranasal povidone-iodine. Patient who has positive nares 

screen for MRSA or history of MRSA, add Vancomycin to peri-

operative prophylaxis. 

Infection prevention steps during surgery 

• Adherence to principles of strict sterile techniques. 

• Adherence to surgical conscience  

• Prophylactic antibiotic re-dosing for longer procedures 

• Prophylactic antibiotic re-dosing after 30% of blood 

volume loss. 
Aseptic Practices 

• Surgical hand washing (traditional and alcohol-based 

preparation) 

• Surgical gowning (self-technique and gowning others)  

• Closed and open glove technique 

• Technique of surgical prepping 

• Surgical draping 

1 = not 

relevant 

2 = somewhat 

relevant 

3 = quite 

relevant 

4 = highly 

relevant  

Comment 

Responsibilities of OR Nurses for Preparation of 

Instruments for Sterilization 

Methods of Sterilization: 

1. Steam Sterilization (autoclave): Moist heat/saturated steam 

under pressure economical, safe, and effective method of 

sterilization used for majority of surgical instruments. 

Steam that is saturated and is heated to a sufficient 

temperature: destroys all living microorganisms, through 

thermal process that causes denaturation and coagulation 

of protein contained within microorganism’s cell. Steam at 

atmospheric pressure has a temperature of 212 °F, 

1 = not 

relevant 

2 = somewhat 

relevant 

3 = quite 

relevant 

4 = highly 

relevant  

Comment. 
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adequate for sterilization, rendering destruction of 

microorganisms. 

Advantages of Steam Sterilization: 

• Is readily available. 

• Is economical. 

• Is compatible with most packaging materials. 

• Leaves no toxic residue, environmentally friendly. 

• Applicable for wide range of surgical instrumentation. 

• Is fast acting; can destroy most resistant spores quickly. 

Disadvantages of Steam Sterilization: 

• Some instruments unable to withstand moist heat at 250 °F 

or above. 

• Prone to operator error 

• Timing of sterilization cycle must be adjusted for type of 

cycle, variances in materials, and size of the load. 

Rationales: 

• Steam must penetrate every fiber of packaging and contact 

every surface of item. Parameters of moisture, temperature, 

and time must be met for sterilization. 

• Items must be disassembled for proper steam penetration.  

• Wrapped packages should be allowed to cool on rack in 

sterilizer and should not be touched during this time as 

moist packages that contact an unsterile surface must be 

considered contaminated. 

2. Sterrad Sterilization (chemical sterilization; low 

temperature hydrogen peroxide gas plasma): In low-

temperature hydrogen peroxide plasma sterilization, 

plasma state is created by radiofrequency or electrical 
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energy upon hydrogen peroxide vapor (effective in killing 

microorganisms) within vacuum. Hydrogen peroxide gas is 

charged with radio-frequency energy that creates plasma. 

Levels of residual hydrogen peroxide are removed, and 

reactive process recombine to form water and oxygen 

vapor. 

Advantages of Sterrad Sterilization: 

• No toxic byproducts: monitoring of environment is not 

required.  

• Short sterilization cycle 

• Sterilant is compatible with most metals and plastics. 

• Simple to operate. 

• Sterilizer connects to an electrical outlet; quick relocation 

is possible.  

Disadvantages of Sterrad Sterilization: 

• Not compatible with textiles and other cellulose containing 

items like linen and paper. 

• Packaging materials are limited to nonwoven 

polypropylene wraps. 

Rationales: 

• Placement of items within chamber must comply with 

manufacturer’s instructions for use, as sterilant contact is 

essential for sterilization.  

• Quality monitoring program that includes physical 

monitoring to verify that parameters required for 

sterilization have been met. 

3. Glutaraldehyde: high level disinfectant also capable of 

sterilization.  
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Advantages of Glutaraldehyde: 

• 2% Glutaraldehyde solution requires immersion period of 

10 hours for sterilization to be achieved. High level of 

disinfection is achieved in minutes.  

Disadvantages of Glutaraldehyde: 

• Irritant to mucus membranes. Should be mixed in well 

ventilated room with a minimum of 10 air exchanges per 

hour.  

Rationales: 

• Items disinfected in Glutaraldehyde must be thoroughly 

washed, rinsed, and dried prior to immersion in 

disinfectant and rinsed thoroughly after removal from the 

disinfectant to avoid dilution and compromise disinfection 

process.  

• As high irritant, Glutaraldehyde should be stored in closed 

container and protective personal equipment should be 

used. 

• Current limits for exposure are 0.2 parts of Glutaraldehyde 

to 1 million parts of air during any part of the workday. 

Monitoring should be employed when high levels of 

exposure are suspected.  

 
Sterilization Indicators 

• Chemical Indicators are impregnated with dye or chemical 

that develops visual or physical change when sterilization 

parameters have been achieved. Chemical indicators are 

manufactured as tapes, strips, or labels.  
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• Mechanical process indicators are graphs, thermometers, 

printouts, and gauges that record activities within chamber 

during sterilization cycle.  

• Importance: Both chemical indicators and mechanical 

process indicators are effective tools to assess whether 

sterilization conditions (parameters of time, humidity, 

pressure, and temperature) have been met. 

 Differences among packaging systems and shelf life: 

1. Woven fabrics- reusable cotton suitable for steam and EO 

sterilization. Should be laundered between use to prevent 

superheating and fabric deterioration. Should be inspected 

for holes or tears. Packages are secured with pressure-

sensitive tape that serves as chemical indicator. Shelf life 

of a packaged sterile item should be considered event-

related.  

2. Nonwoven materials are intended for single use, able to 

resist tearing, and be able to provide an excellent barrier 

against dust, airborne microorganisms, and moisture. 

Quality is consistent because wrappers are used only once 

and then discarded. Not compatible with hydrogen 

peroxide gas plasma sterilization. Compatible with steam 

and OE. Shelf life of packaged sterile item should be 

considered event-related.  

• Plastic/paper, plastic/Tyvek pouches: Materials are made 

from high density polyethylene fibers that may be used to 

wrap items in preparation for sterilization. Inexpensive, 

allows visualization of contents, and ideal for packaging 

small items. Paper and plastic combination provides little 
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resistance to puncture. Shelf life of packaged sterile item 

should be considered event-related. 

• Rigid containers: Durable, protect instruments from 

damage, and are more resistant than other packaging 

materials to contamination during storage. Eliminates need 

for wrapper. Following steam sterilization, condensation is 

sometimes an issue. Gaskets, valves, and filters should be 

checked and changed according to manufacturer’s 

recommendation. Shelf life of packaged sterile item should 

be considered event-related. 
Injury Prevention for Patients and Health Care Providers 

Patient positioning (supine and thoracotomy position)  

1. Supine Positioning: 

Patient positioned flat on back, with head and spine in 

horizontal line. Hips are parallel to each other, legs 

positioned in straight line, uncrossed, and not touching 

each other. Head maybe supported by donut, headrest, or 

pillow to prevent stretching of neck muscles that support 

the head.  

 

Arms maybe placed on padded arm boards (arms 

positioned at less than 90 degrees angle from body, palms 

up to prevent ulnar nerve compression) or positioned at 

patient’s side (elbows must not be flexed or extend beyond 

mattress). 

 

Small pillow maybe placed under lumbar curvature to 

prevent back strain. 

 

Loosely apply safety strap (over the waist or mid thighs) to 

prevent hyperextension of knees. 

1 = not 
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Apply protective padding over bony prominences. 

2. Thoracotomy/ Lateral positioning: the patient lies on one 

side. In right lateral position, patient is placed on right side 

for surgeries to gain access on structures on left side of the 

body. Opposite for left lateral position.  

 

Patient is initially positioned supine on operating table and 

anesthetized. Four persons then lift and turn patient onto 

nonoperative side. Anesthesiologist supports head and 

neck, guards airway, and initiates any movement. Second 

person lifts and supports chest and shoulders. Third person 

lifts and supports the hips. Fourth person supports and 

turns legs.  

 

Patient’s head supported with pillow or donut, and body is 

checked for correct alignment. Head must be placed in 

cervical alignment with pine. Lower leg is flexed, lateral 

aspect of lower knee is padded to prevent peroneal nerve 

injury resulting in foot drop caused by pressure from fibula 

on nerve. Pillow is placed between legs, and upper leg is 

extended out straight. Feet and ankles are padded and 

supported to prevent foot drop and pressure injuries of 

malleolus. Secure patient with safety strap. 

 

Small roll or padding is placed under patient’s lower axilla 

to relieve pressure on chest and axilla, to allow sufficient 

chest expansion, and to prevent brachial plexus 

compression. 
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Lower arm is slightly flexed, placed on padded arm board. 

Upper arm may rest on padded arm board. Not to abduct 

arm more than 90 degrees, which can cause brachial plexus 

injury.  

 

Ear must be laid flat against OR table and eyelid must be 

closed.  
Electrocautery Safety Practices: 

• Use only those dispersive and active electrodes compatible 

with generator. 

• Inspect generator for frayed cords and loose connections. 

• Use only equipment inspected by biomedical engineering. 

• Test alarm and set it loud enough to be heard during 

surgery. 

• Verbally confirm power settings with the surgeon. Power 

settings should be kept as low as possible.  

• Do not place any liquids on generator, may spill and cause 

equipment to malfunction. 

• Do not use electrocautery in presence of flammable agents. 

Prep solutions containing flammable agents should be 

permitted to dry. 

• Active electrode should not be activated in presence of 

methane gas (e.g., during intestinal surgery). 

• To prevent incidental burn, use holster to avoid accidental 

activation.  

• Keep active electrode clean by using moist sponge or 

scratch pad intended for this purpose. Do not clean with 

dry sponge as active electrode inadvertently activated and 

in contact with dry sponge can cause fire. 

• Do not cut dispersive electrode to modify its size or shape.  
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• Place dispersive pad on patients over clean dry skin that 

covers large muscle mass and as close to operative site as 

possible.  

• Areas close to electrocardiographic electrodes be avoided 

because current maybe attracted to these electrodes and 

cause a patient burn at these sites.  

• Avoid placement of dispersive electrode between the 

patient and warming device to reduce risk of thermal 

injury.  

• Position patient free from contact with metal surfaces. 

• Do not include metal implants in circuit path from active 

electrode to dispersive electrode.  

• Patient with internal cardioverter defibrillator needs device 

deactivated prior to surgery and reactivated after surgery. 

Alternative, bipolar electrocautery should be used when 

possible.  

• After surgery, dispersive electrode pad should be removed 

slowly and carefully to prevent denuding skin.  

• Suction electrosurgical smoke from field. 

Surgical Counting Safety Practices: 

• Consistent multi-disciplinary approach for preventing 

retained surgical items (RSIs) should be used during all 

surgical and invasive procedures. 

• Radiopaque surgical soft goods (e.g., sponges) opened onto 

sterile field should be accounted for during all procedures 

for which soft goods are used. 

• Sharps and other miscellaneous items opened onto sterile 

field should be accounted for during all procedures for 

which sharps and miscellaneous item are used.  
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• Instruments should be accounted for on all procedures in 

which likelihood exists that an instrument could be 

retained.  

• Measures should be taken to identify and reduce the risks 

associated with unretrieved device fragments. 

• Standardized measures for investigation and reconciliation 

of count discrepancies should be taken during closing 

count and before end of surgery. When discrepancy 

identified, surgical team should carry out steps to locate 

missing item. 

Diagnosis of Retained Objects: 

• Patients undergoing surgery at risk for injury related to an 

unintentionally retained foreign body. Although occurrence 

of retained foreign body is uncommon, it does happen.  

• Extraneous objects such as sponges, sharps, or 

instruments- if unintentionally retained inside patient, 

results in serious patient injury.  

• Patients suffer unnecessary pain, possible hospital 

readmission, additional surgery, and delayed healing. 

Sharp Safety Practices: 

• Procedure for counting sharps is essentially same as for 

counting sponges.  

• Standardized practices, manual counting procedures, and 

containment devices for sharps and needles should be 

employed to prevent needle miscounts, needle loss, and 

needlestick injuries.  

• All suture needles, regardless of size, should be counted 

for all surgical procedures.  
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• Empty suture packages should not be used to rectify 

discrepancy in closing needle count. 

• Assess condition of sharps or other items and verify they 

are intact when returned from operative site. 

• Sharps should be contained on magnetic needle mat or 

other device designed for this purpose. 

• Loose sharps should never be permitted on sterile field. 

• At completion of the procedure, sharps must be disposed of 

in containers that are leak proof, puncture resistant, and 

color coded, or labeled as a biohazardous waste. 
Atrial Septal Defects (ASD) in Children 

Anatomic description: 

ASDs classified by location: 5 main types 

1. Patent foramen ovale 

2. Secundum ASD (main focus of this plan) 

3. Sinus venosus ASD 

4. Primum ASD 

5. Coronary sinus ASD 

Secundum ASD  

• Commonly occur as defects in septum primum within fossa 

ovalis. 

• Holes in atrial septum. 

Pathophysiology: 

• Heart defect that results in left to right shunting of blood, 

resulting in excessive blood flow to right ventricle and 

pulmonary artery, resulting in right ventricular and right 

atrial dilatation. Prolonged dilatation, right ventricular 

dysfunction and atrial arrhythmias can occur. Long 
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standing pulmonary overcirculation can result to 

pulmonary vascular obstructive disease.  

Overview of surgical correction: 

• Closure of secundum ASD requires cardiopulmonary 

bypass (CPB) and aortic cross- clamping.  

• Right atrium is opened, defect visualized, and closed 

primarily using running monofilament suture.  

• Large secundum ASDs are closed with patch of patient’s 

native pericardium or synthetic material, such as 0.4 mm 

Gore-Tex patch. 

• Aortic cross clamp time and CPB time required to 

complete repair are short. 

Surgical Complications: 

• 1st degree AV block; may require permanent pacemaker for 

bradycardia. 

• Atrial arrhythmias 

• Pericardial effusions 

Postoperative considerations: 

• Post-operative course following ASD closure benign. 

Invasive monitors utilized include arterial and central 

venous catheters. Length of hospital stay required 

following surgery averages four to six days. 
Surgical Setup Atrial Septal Defect 

• Surgeon might use patient’s native pericardium. Have 

sterile cold saline available to prepare pericardium. 

However, if using Glutaraldehyde (for fixation, pour 

enough glutaraldehyde into sterile plastic cup to cover 

pericardium). 
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1. Time determined by surgeon, usually 3-5 minutes. 

Pericardium is then rinsed in 2 consecutive bowls of sterile 

saline prior to implantation. 
Surgical Repair of Atrial Septal Defect 

• Incision steps 

• Midline sternotomy 

• Thymus resection 

• Open pericardium and suspend to create pericardial well. 

• Purse strings on anterior ascending aorta, superior vena 

cava (SVC), inferior vena cava (IVC). 

• Heparin administration 

• Cannulation steps 

• Institution of cardiopulmonary bypass (CPB) 

• Aortic cross clamping 

• Dose of antegrade cold crystalloid cardioplegia to achieve 

diastolic arrest of heart 

• Snares secured around the vena cavas 

• Open right atrium, inspect defect 

• Close defect using patient’s native pericardium 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing snares around venous cannulas 

• Weaning off CPB 

• Decannulation steps (IVC & SVC) 

• Protamine administration 

• Ascending aortic decannulation 

• Check for hemostasis 
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• Chest tube placement 

• Surgical closure (sternum, muscle, subcutaneous tissue, 

and skin) 

• Sterile dressing application. 
Ventricular Septal Defect (VSD) in Children 

Anatomic description: 

• VSD results when interventricular septum fails to close.  

• May occur in any part of the septum and may occur in 

more than one location.  

• Defects can be characterized as membranous, muscular, or 

both, depending on adjacent muscular tissue involvement.  
 

Pathophysiology: 

• VSD result in left to right shunting of blood resulting in 

pulmonary overload, left ventricular (LV) overload, LV 

dilatation, and eventually congestive heart failure. 
 

Overview of surgical correction: 

• Repair of VSD requires CPB and aortic cross clamping.  

• Most VSDs repaired via right atriotomy and visualized 

through tricuspid valve.  

• Patch of native pericardium or filamentous fabric VSD 

patch is used to close the defect.  

• Care taken to avoid atrioventricular conduction tissue.  

• Comparison of mixed venous and pulmonary arterial 

oxygen saturation is done to rule out residual VSD.  

• CPB time and aortic cross clamp time required for repair of 

VSDs are usually short to moderate in length.  
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Surgical Complications 

• Structural (Residual VSD) 

• Arrhythmias 

• Heart block requiring pacemaker placement. 
Postoperative Considerations: 

• Postoperative course following VSD closure is usually 

uncomplicated.  

• Invasive monitors include arterial, central venous, and left 

atrial catheters.  

• When surgical intervention delayed, long standing 

pulmonary artery hypertension can result in a more 

complex postoperative course. 

• Sedation with Fentanyl and neuromuscular blocking agent 

is used to manage pulmonary artery hypertension.  

• Edema around the VSD suture lines can cause acute 

development of transient heart block, have a temporary 

pacing wire available. 

Surgical Setup Ventricular Septal Defect 

• Surgeon might use patient’s native pericardium. Have 

sterile cold saline available to prepare pericardium. If using 

Glutaraldehyde (for fixation, pour enough glutaraldehyde 

into sterile plastic cup to cover pericardium.  

• Time determined by surgeon, usually 3–5 minutes. 

• Pericardium is then rinsed in 2 consecutive bowls of sterile 

saline prior to implantation. 

• Have a Bard Sauvage filamentous fabric VSD patch 

available. 
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Surgical Repair of VSD 

Incision steps 

• Midline sternotomy 
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• Thymus resection 

• Open the pericardium and suspend to create pericardial 

well. 

• Purse strings on anterior ascending aorta, SVC, and IVC. 

• Heparin administration 

• Cannulation steps 

• Institution of CPB 

• Aortic cross clamping 

• Dose of antegrade cold crystalloid cardioplegia to achieve 

diastolic arrest of the heart 

• Snares secured around the vena cavas 

• Open right atrium, inspect the defect 

• Close defect using patient’s native pericardium or VSD 

patch. 

• Assess for tricuspid valve competency. 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing the snares around the venous cannulas 

• Weaning off CPB 

• Decannulation steps (IVC & SVC) 

• Protamine administration 

• Ascending aortic decannulation 

• Check for hemostasis 

• Pacing wire/s placement 

• Chest tube placement 

• Surgical closure (sternum, muscle, subcutaneous tissue, 

and skin) 
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• Sterile dressing application 
Tetralogy of Fallot (TOF) 

Anatomic description: 

• TOF involves four morphologic findings: 

• Large malaligned VSD 

• Overriding aorta 

• Right ventricular outflow tract (RVOT) obstruction 

• Right ventricular hypertrophy 

• All elements of TOF are manifestations or consequences of 

single unifying feature of anomaly-hypoplasia of 

infundibulum of right ventricle that is associated with 

anterosuperior deviation of conal septum. 

Pathophysiology: 

• TOF occurs with underdevelopment of right ventricular 

infundibulum or conus. TOF comprises spectrum of 

severity. As RVOT obstruction increases, right to left 

shunting of blood occurs through VSD, resulting in 

cyanosis.  

• When severe RVOT obstruction and hypertrophy exist, 

hypercontractile episodes give rise to severe right to left 

shunting of blood resulting in hypercyanosis, commonly 

known as “Tet spells.” 

Overview of surgical correction: 

• Total repair of TOF requires CPB and aortic cross 

clamping.  

• Repair of defect can be approached either right atriotomy 

or right ventriculotomy, depending on degree and length of 

RVOT obstruction. RVOT obstruction is relieved first by 
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resecting obstructive muscle. VSD is then closed with 

patch of patient’s native pericardium or synthetic material.  

• Pulmonary arterioplasty or pulmonary valvotomy is 

performed next, depending on individual needs of patient.  

• Patch across pulmonary valve annulus is often required to 

adequately relieve RVOT obstruction. 

Surgical complications: 

• RV dysfunction 

• Atrial arrhythmias 

• Ventricular arrhythmias 

Postoperative considerations: 

• Afterload reduction should be used judiciously since 

systemic hypotension can exacerbate RV dysfunction 

• Satisfactory RV function is important determinant of 

postoperative hemodynamic stability.  

• Atrioventricular pacing capabilities should be readily 

available. 

Surgical Setup Tetralogy of Fallot 

• Surgeon might use patient’s native pericardium.  

• Have a sterile cold saline available to prepare pericardium. 

If using Glutaraldehyde for fixation, pour enough 

glutaraldehyde into sterile plastic cup to cover pericardium. 

Time determined by surgeon, usually 3–5 minutes.  

• Pericardium then rinsed in 2 consecutive bowls of sterile 

saline prior to implantation. 

2. Have Bard Sauvage filamentous fabric VSD patch 

available. 
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Surgical Repair of Tetralogy of Fallot (TOF) 

Incision steps 

• Midline sternotomy 

• Thymus resection 

• Open the pericardium and suspend to create a pericardial 

well. 

• Purse strings on anterior ascending aorta, SVC, and IVC. 

• Heparin administration 

• Cannulation steps 

• Institution of CPB 

• Aortic cross clamping 

• Dose of antegrade cold crystalloid cardioplegia to achieve 

diastolic arrest of the heart 

• Snares secured around vena cavas 

• Open right atrium, inspect defect 

• Sump suction across PFO to decompress left heart 

• Create infundibulotomy to exposed RV 

• Close defect using patient’s native pericardium or VSD 

patch. 

• Pulmonary valve assessment 

• Muscle bundle excision 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing snares around venous cannulas 

• Patch closure of infundibulotomy 

• Weaning off CPB 

• Decannulation steps (IVC & SVC) 
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• Protamine administration 

• Ascending aortic decannulation 

• Check for hemostasis 

• Pacing wire/s placement 

• Chest tube placement 

• Surgical closure (sternum, muscle, subcutaneous tissue, 

and skin) 

• Sterile dressing application 
Patent Ductus Arteriosus (PDA) 

Anatomic description: 

• Ductus arteriosus connects main pulmonary artery to 

descending aorta. It shunts blood from main pulmonary 

artery to descending aorta, bypassing nonaerated lungs. It 

normally closes hours after birth with onset of breathing. 

PDA is common in premature infants.  
 

Pathophysiology: 

If ductus remains open, blood will shunt from aorta into 

pulmonary artery due to decrease in pulmonary vascular 

resistance. Left to right shunting of blood caused by patency of 

PDA results in increased pulmonary artery blood flow as well as 

left atrial and left ventricular overload leading to congestive 

heart failure. 

Overview of surgical correction: 

• Closure of isolated PDA most often performed through left 

posterior thoracotomy approach. 

• PDA is isolated and either ligated or divided. 

• Special care is taken to avoid damage to recurrent 

laryngeal branch of the vagus nerve which courses around 

the patent ductus. 
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Surgical complications: 

• Bleeding 

• Infection 

• Pneumothorax 
 

Postoperative considerations: 

• Postoperative course following closure of isolated PDA is 

usually benign. 

• Longer hospital stay is sometimes required in premature 

infants or who are in significant CHF preoperatively. 

Surgical Setup Patent Ductus Arteriosus 

Left thoracotomy approach 

Have following items available: 

• positioning devices 

• malleable retractors (different sizes) 

• assorted hemoclips and clip appliers 

• pigtail catheters (different sizes, if needed) 
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Surgical Repair of Patent Ductus Arteriosus 

Incision steps 

• Left thoracotomy through 3rd interspace 

• Malleable retractor to retract lung 

• Surgical exposure to identify and isolate PDA 

• Hemoclip application to ligate PDA 

• Check for hemostasis 

• Left lung reinflation 

• Surgical closure 

• Sterile dressing application 
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Appendix B 

 

Expert Reviewer Instructions 

Dear XXX: 

 

I am carrying out my Doctor of Nursing Practice project and am inviting you to help me accomplish this portion of my 

doctoral education. 

 

I wish to identify the key elements of educational teaching modules that will be used to augment the learning needs of 

host/local nurses during international surgical training mission trips to perform pediatric cardiac surgeries. You have been identified as 

an expert with extensive clinical experience regarding pediatric cardiac surgeries. Please participate in this quality improvement 

project by assessing the content of the Draft Teaching Plan that I am providing herewith. The content is based on my clinical 

experience and a literature review on the care provided by perioperative nurses during pediatric cardiac surgeries. 

 

I have included an Expert Content Validity Check form for you to document your assessment. Please select the ranks for each 

topic on the 4-point scale as described on the form and enter any comments regarding additions or revisions you think are important 

for the content of the teaching plan. Indicate your selected ranks for each content area as directed on the form, then save your 

responses and email the document to me at leminm1@lasalle.edu.  

 

I have consulted with a hospital-based Institutional Review Board, and I do not need human subjects’ permission for this 

quality improvement project. Your identity will not be revealed; I will simply identify you as an expert and describe your expertise 

only. 

 

I am asking that you please complete and return your assessment to me within three weeks. Thank you. 

 

Arlene LeMin, MSN-Ed, RN, RNFA, CNOR, Doctoral Student 

Zane Robinson Wolf, PhD, RN, CNE, ANEF, FAAN, Project Team Chair 

Deborah Byrne, PhD, RN, CNE, Project Team Faculty 

Rodrigo Soto, M.D., Preceptor on Project Team 

Tom Karl, M.D., Preceptor on Project Team  

mailto:leminm1@lasalle.edu
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Appendix C 

Expert Reviewer Comments with Data Reduction 

Module Comments Reduction 

Introduction to perioperative 

nursing: Main Concepts 
The main concepts are comprehensive and constructive strategies 

to introduce host nurses to cardiac surgery. A final aspect that 

could be included is the importance of integrity. Creating and 

maintaining the sterile field relies on the integrity of the surgical 

team. Ex1 

This all looks good to me, with strong relevance. I think it is 

important to view all these items in the context of the local culture, 

which I know is one of your strong points. As always, the way to 

empower the host team is to lead by strong example, which I think 

comes down to attention to detail, this is covered nicely here. Ex2 

Only Patient and family teaching is somewhat relevant depending 

on the local organization and expertise of the different parts of the 

local team. Ex3 

Discuss how standards compare to host countries standards create 

interest in adherence to AORN guidelines. Ex4 

Patients’ rights and privacy are ignored in many LMIC. This is an 

extremely important content. Also, definition of roles is crucial for 

a smooth OR, again we rarely find this aspect well develop in 

LMIC. During the teaching it will be important to demonstrate the 

benefits of these concepts for the personnel and for the patient. 

Ex5 

This portion of the lesson plan is an excellent overview of 

perioperative nursing practice, which I think would prove 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Module Comments Reduction 

interesting, informative, and useful to host OR nurses of all levels 

and experience. Ex6 

Infection Prevention Defined 

with  
How often do host hospitals screen for MRSA? If it is a common 

practice in other countries, then let it be relevant and remain. 

Nasal swabbing with povidone-iodine is not a routine practice in 

the U.S. Ex1 

All relevant, and again there may be specific modifications and 

additions based on the exact local environment. Infection control 

is relatively inexpensive and very cost effective, probably one of 

the most important areas for emphasis. A strong interaction 

between host and visiting team is critical here, as not all practices 

outlined are fully respected by either! Ex2 

Will useful some information about exceptional re use or 

resterilization of patches, cannulas, or any disposable that can be 

re used for other patients in programs with strong economic 

limitations. Ex3 

Contrast and compare with current practices, Goals of program. 

Ex4 

Cannot emphasize enough how relevant this issue is. The % of 

infections we have seen in LMIC is way above the expected 

(could be higher than 5% in some places). Lack of protocols or the 

lack of understanding of the protocols is one of the issues we 

faced when working in LMIC. Create a better or build a non-

existing OR culture should be emphasized in every level from 

surgeons to cleaning personnel. Ex5 

While the first four bullet points are highly relevant, it seems that 

the detailed antibiotics measures are primarily under the practice 

domain of anesthesia and/or under the direction of the surgeon. 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Module Comments Reduction 

Unless previously familiar with these measures, I feel host OR 

nurses could be overwhelmed with this level of detail for actions 

potentially outside their purview. Ex6 

Aseptic Practices Highly relevant. Ex1 

All relevant, and again there may be specific modifications and 

additions based on the exact local environment. Infection control 

is relatively inexpensive and very cost effective, probably one of 

the most important areas for emphasis. A strong interaction 

between host and visiting team is critical here, as not all practices 

outlined are fully respected by either! Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

Cannot emphasize enough how relevant this issue is. The % of 

infections we have seen in LMIC is way above the expected 

(could be higher than 5% in some places). Lack of protocols or the 

lack of understanding of the protocols is one of the issues we 

faced when working in LMIC. Create a better or build a non-

existing OR culture should be emphasized in every level from 

surgeons to cleaning personnel. Ex5 

Extremely valuable for not only the host OR nurses but also other 

host OR personnel. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

Responsibilities of OR Nurses 

for Preparation of Instruments 

for Sterilization 

Information for maintenance of autoclave. Ex1 

Necessary testing using Biological indicator vials contain spores 

from B. stearothermophilus, a microorganism that is inactivated 

when exposed to 121.1 oC saturated steam for a minimum of 20 

minutes. 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Module Comments Reduction 

Items you need to record in the on-line form include  

a. Date 

b. Name of Operator  

c. Autoclave – I.D/location 

d. Cycle [type – gravity vs. liquid] & Temperature  

e. Cycle Time 

f. Type of load 

g. Biological Indicator Used – e.g., NAMSA, SCBI  

h. Biological Indicator Expiry Date & Lot # [written on vial]  

i. Results (Pass/Fail) for Autoclaved Indicator & Control Indicator 

EX1 

See above. This is a very technical area that will require 

interaction with engineers and other expertise that may or may not 

be available. Again, empowering nurses to be the “enforcers” for 

sterile technique is a great concept in my opinion, but there may 

be pushback from other team members who are not as invested in 

immediate outcomes. This is a difficult but very important area of 

consideration. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Involving different departments in teaching plan. Ex4 

This is an area in which most of OR personnel are completely 

ignorant about it. I would suggest to even incorporate the 

sterilization personnel so they understand the importance and the 
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Module Comments Reduction 

rationality of their work. Great area that must be include in the 

teaching program. Ex5 

This is important information but may be too site specific to 

include as a standard education module. Depending on the 

socioeconomic conditions of each hospital’s location, some 

sterilization techniques may be unavailable or even unheard of in 

that case, this level of detail may be overwhelming and of limited 

utility. Depending on the state of the host hospital’s sterile 

processing department, this might be a fantastic module devoted 

particularly to SPD staff. Ex6 

Injury Prevention for Patients 

and Health Care Providers  

Attaching an AORN articles on positioning and electrosurgery 

safety for citation. 

https://doi.org/10.1016/j.aorn.2017.07.006 

https://doi.org/10.1002/aorn.13421Ex1 

Excellent discussion points because almost everything is free or 

affordable and it is human input that will make the difference. I 

have seen some of these points neglected even in major USA 

teaching hospitals. This is an excellent opportunity to improve 

outcome with simple measures. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Creating teaching tools i.e., laminated posters to visually explain 

safe positioning examples, Counting and safe sharp practices. Ex4 

Great topic to develop everywhere but especially in LMIC. I 

would suggest practical teaching with dummies in OR or 

volunteers. Emphasis on sharp safety practice which is 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

https://doi.org/10.1016/j.aorn.2017.07.006
https://doi.org/10.1002/aorn.13421%20Ex1
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Module Comments Reduction 

unfortunately non existing in most places we visit during medical 

mission trips. Ex5 

This module is a fantastic overview of patient safety measures and 

healthcare provider safety. As noted above in the “Aseptic 

Practices” module, this information would be recommended for 

not only host OR nurses but other OR personnel as well, 

especially information regarding fire safety, sharps handling and 

safety, etc. Ex6 

Atrial Septal Defects (ASD) in 

Children 
Author has sufficiently explained congenital defect. To avoid 

advertising a brand name, remove Gore-Tex and replace with 

generic polytetrafluoroethylene (PTFE) patch. Ex1 

ASD is the index case for developing teams in underprivileged 

sites. Important to treat it as a major operation, there is a tendency 

to discount its complexity in busy units, all details are important. I 

would not include sinus venosus and primum as ASDs, that is 

older terminology. The former is a defect between SVC and 

pulmonary veins (i.e. the sinus venosus, and the latter is an 

AVSD.). Ex2  

For patch material bovine pericardium can also be useful and 

avoid Dacron (Sauvage Bard). Ex3 

Development of practical tools to assist host country for all 

surgical procedures, differentiating between responsibilities of 

scrub roles and circulating roles. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Module Comments Reduction 

An excellent overview of anatomy and physiology of the atrial 

septal defect. Level of detail may be too high for host OR nurses 

inexperienced in physiology and natural history of pathology. A 

recommendation would be to make this module “additional 

suggested reading/education” for clinicians already familiar with 

pathophysiology of congenital cardiac disease. Ex6 

Surgical Setup Atrial Septal 

Defect 
Highly relevant. Ex1 

Might add that in OR extubation is a common strategy for these 

lesions. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

Surgical Repair of Atrial Septal 

Defect  
Author has described the surgical procedure for ASD repair 

entirely. Ex1 

I would reverse the order of warming and cross clamp removal. In 

any case most procedures would be done with normothermia. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Module Comments Reduction 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Ventricular Septal Defect (VSD) 

in Children  
Highly relevant. Ex1 

In teaching I would emphasize the importance of this operation, as 

it is another index case. It is an opportunity to transform a 

potentially lethal abnormality into an (almost) normal one. The 

operation is usually predictable in outcome and do-able by teams 

with limited experience and resources. So, closure of VSD can 

make a HUGE difference. This is an important team building 

concept. PHT management is tricky, but sildenafil and other IV 

pulmonary vasodilators are often available for missions. Ex2 

For patch material bovine pericardium can also be useful. Goretex 

PTFE patches are also an option. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

Surgical Setup Ventricular 

Septal Defect  

Highly relevant. Ex1 

If available, PTFE is the preferred patch material by vast majority 

of surgeons. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Surgical Repair of VSD Author has described the surgical procedure for VSD repair 

entirely. Ex1 

I would reverse the order of warming and cross clamp removal. In 

any case most procedures would be done with normothermia. See 

above comments regarding warming. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

Tetralogy of Fallot (TOF)  Highly relevant. Ex1 

The VSD is not malaligned, the septal components are. I would 

say bi-ventricular origin of the aorta. Infundibular septum not 

conal septum would be better. Otherwise, good description. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Surgical Setup Tetralogy of 

Fallot 
Highly relevant. Ex1 

Comment- highly relevant. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 

Surgical Repair of Tetralogy of 

Fallot (TOF) 
Author has described the surgical procedure for TOF repair 

entirely. Ex1 

Most surgeons excise the RVOT muscle bands prior to VSD 

closure as it improves the exposure through the TV. PV 

reconstruction may be done as part of the RVOT procedure. We 

try to avoid making incisions on the RV but it is not always 

possible to do so. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Patent Ductus Arteriosus (PDA) Highly relevant. Ex1 

Correct terminology is Persistent Ductus Arteriosus, of better yet 

Ductus Arteriosus. If it is a duct it is patent by definition. The 

majority of ducts should be catheter closed, and we should 

emphasize this in developing units as well, as it is usually safer 

and less expensive. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Based on the comment from Expert 

#2, the term “patent” has been 

replaced with “persistent” where 

appropriate in the final teaching 

plan. 

Surgical Setup Patent Ductus 

Arteriosus 
Highly relevant. Ex1 

Why pigtail catheters, is that for chest drainage? There are cheaper 

ways to do it. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Surgical Repair of Patent Ductus 

Arteriosus 
Author has described the surgical procedure for PDA repair 

entirely. Ex1 

Most older patients would not have a hemoclip closure, usually 

ligature or division. You could mention that very large ducts might 

be closed from sternal approach with CPB. Ex2 

Your work is very complete and it's not much I can add or 

recommend. Ex3 

Highly relevant. Ex4 

The knowledge of the most common CHD, why they need to be 

repaired and how they are repaired should be part of the OR 

training for scrub nurses no doubt and great to initiate to include 

these topics. Ex5 

Excellent step by step outline. This will be extraordinarily helpful 

to OR nurses as well as anesthesia, perfusion, etc. Ex6 

Reviewer comments have been 

noted; no change to the content of 

the teaching plan was required. 
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Appendix D 

 

Expert Review (I-CVI & S-CVI/Ave.) Calculations 

Expert intrperopnurs infectprev aseptpract respnsterl injryprev ASDchild srgsetASD srgreprASD VSDchild 

1 4 4 4 4 4 4 4 4 4 

2 4 4 4 4 4 4 4 4 4 

3 4 4 4 4 4 4 4 4 4 

4 4 4 4 4 4 4 4 4 4 

5 4 4 4 4 4 4 4 4 4 

6 4 2 4 2 4 3 4 4 3 

Item CVI 1 0.83 1 0.83 1 1 1 1 1 

 

Expert srgsetVSD srgrepVSD TOFchild srgsetTOF srgrepTOF PDAchild srgsetPDA srgrepPDA   

1 4 4 4 4 4 4 4 4   

2 4 4 4 4 4 4 4 4   

3 4 4 4 4 4 4 4 4   

4 4 4 4 4 4 4 4 4   

5 4 4 4 4 4 4 4 4   

6 4 4 3 4 4 3 4 4 S-CVI/AVE =  0.98 

Item CVI 1 1 1 1 1 1 1 1   
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Appendix E 

Revised Teaching Plan 

Title: Intraoperative Educational Modules on Pediatric Cardiac Care for Host Nurse Training During Surgical Mission Trips 

Teacher: Arlene LeMin, MSN-Ed, RN, CNOR, RNFA© 2022 

Purpose: The purpose of this teaching plan is to assist host nurses to increase knowledge and skill on perioperative nursing with focus 

on intraoperative nursing techniques on cardiac surgical repairs commonly encountered during surgical mission trips. 

Goal: To educate host nurses on intraoperative nursing techniques on cardiac surgical repairs commonly encountered during surgical 

mission trips. 

Behavioral Objectives 
At the end of the teaching 

intervention, participants 

will be able to: 

Content 

Outline 
Methods of Instruction 

Time 

Allotted in 

minutes 

Resources 
Method of 

Evaluation 

Module 1: Overview of Perioperative Nursing Responsibilities 

1. Describe 

intraoperative nursing 

responsibilities and 

expectations. 

(cognitive) 

Introduction to perioperative 

nursing 

 

Main Concepts 

• Provide patient care within 

the framework of the 

nursing process. Tools to 

use: patient assessment, 

care planning, intervention, 

and evaluation of patient 

outcomes. 

• AORN Perioperative 

Patient Focused Model – 

patient is sole focus of 

Lecture/Discussion 30 min Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 2-6. 

 

AORN 

guidelines for 

perioperative 

practice (2015) 

pp. 693-694. 

Q&A 
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perioperative nurse’s 

activities.  

• Perioperative Patient 

Focused Model’s four 

domains: patient safety, 

physiologic response, 

behavioral responses, and 

health system domain. 

Guided by ethical, legal, 

and moral principles.  

• Patients entitled to privacy, 

confidentiality, personal 

dignity, and quality health 

services. 

 

Three phases of surgical 

experience.  

• Preoperative 

• Intraoperative 

• Postoperative 

 

Responsibilities of 

perioperative nurse in 

circulating and scrub roles.  

 

Circulating Nurse’s 

Responsibilities: 

• Perform patient assessment 

before, during, and after 

surgery. 

• Patient and family teaching 



 

97 
 

• Provide emotional support 

during induction of 

anesthesia 

• Document patient care 

• Obtain appropriate 

equipment and surgical 

supplies 

• Create and maintain safe 

perioperative environment. 

• Communicate relevant 

information to other team 

members and to patient’s 

family. 

• Coordinate care of the 

patient 

• Advocate for patient 

throughout intraoperative 

experience.  

• Supervise ancillary 

personnel. 

 

Scrub Nurse’s Responsibilities: 

• Select Instruments, 

equipment, and other 

supplies appropriate for 

surgery. 

• Prepare sterile field and set 

up sterile table with 

instruments and other 

sterile supplies needed. 

• Scrub, gown, and glove. 
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• Maintain integrity and 

sterility of sterile field 

throughout procedure. 

• Know details of the 

procedure and anticipate 

surgeon’s needs 

throughout. 

• Provide instruments, 

sutures, and supplies to 

surgeon in an appropriate 

and timely manner. 

• Implement procedures that 

contribute to patient safety 

(i.e., surgical counting). 

Module 2: Aseptic Practices for Circulating and Scrub Nurses 

2. Explain aseptic 

practices as applied to 

prevention of infection 

in cardiac surgery. 

(cognitive) 

Infection Prevention Defined 

with Perioperative Stages 

 

Infection prevention steps 

prior to anesthesia induction: 

• WHO 5 moments for hand 

hygiene 

• Proper port disinfection 

prior to each individual 

drug administration 

• Environmental cleaning 

• Patient decolonization 

effort 

 

Infection prevention steps 

immediately prior to incision 

Lecture/Discussion 15 min  

 

 

 

 

Nemours 

Cardiac Center 

Pre-Operative 

Prevention of 

SSI (2020). 

 

 

 

 

 

 

 

Q&A 
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• Administer antibiotic dose 

within 60 minutes before 

surgical incision. 

Patients receiving implants 

(permanent pacemaker, heart 

valve replacement, aortic root 

replacement, Ventricular assist 

device implantation) should 

receive pre-operative 

decolonization with intranasal 

povidone-iodine. Patient who 

has positive nares screen for 

MRSA or history of MRSA, 

add Vancomycin to peri-

operative prophylaxis. 

 

Infection prevention steps 

during surgery 

• Adherence to 

principles of strict 

sterile techniques. 

• Adherence to surgical 

conscience  

• Prophylactic antibiotic 

re-dosing for longer 

procedures 

• Prophylactic antibiotic 

re-dosing after 30% of 

blood volume loss. 

Nemours 

Antimicrobial 

Prophylaxis for 

Surgery (2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Demonstrate aseptic 

practices: surgical 

hand antisepsis, 

surgical gowning, 

Aseptic Practices Lecture/Discussion 

Demonstration 

Surgical hand washing 

video 

120 min Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 90-104 

Return 

demonstration 

Observation 

Q&A 
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glove technique, 

surgical prepping, 

surgical draping, 

sterile field 

maintenance. 

(psychomotor) 

• Surgical hand washing 

(traditional and alcohol-

based preparation) 

• Surgical gowning (self-

technique and gowning 

others)  

• Closed and open glove 

technique 

• Technique of surgical 

prepping 

• Surgical draping  

 

  

Surgical gowning video 

 

 

 

Surgical gloving video 

 

Surgical Skin Prepping 

Video  

Surgical Draping Video 

 

AORN 

guidelines for 

perioperative 

practice (2015) 

pp. 31-90 

 

Module 3: Infection Prevention Practices for Surgical Instruments-Nursing Responsibilities 

4. Describe infection 

prevention 

responsibilities of OR 

nurses and practices 

for insuring asepsis of 

surgical instruments. 

(cognitive) 

Responsibilities of OR 

Nurses for Preparation of 

Instruments for Sterilization 

 

Methods of Sterilization: 

4. Steam Sterilization 

(autoclave): Moist heat/ 

saturated steam under 

pressure is economical, 

safe, and effective method 

of sterilization used for 

majority of surgical 

instruments. Steam that is 

saturated and heated to a 

sufficient temperature 

destroys all living 

microorganisms through 

thermal process that 

causes denaturation and 

coagulation of protein 

Lecture/Discussion  

 

15 min  

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 33-35 

 

AORN 

guidelines for 

perioperative 

practice (2015) 

pp. 665-689. 

 

 

 

 

 

Return 

demonstration 

 

Observation 
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contained within 

microorganism’s cell. 

Steam at atmospheric 

pressure has a temperature 

of 212 °F, adequate for 

sterilization, rendering 

destruction of 

microorganisms. 

Advantages of Steam 

Sterilization: 

• Is readily available. 

• Is economical. 

• Is compatible with most 

packaging materials. 

• Leaves no toxic residue, 

environmentally friendly. 

• Applicable for wide range 

of surgical 

instrumentation. 

• Is fast acting- can destroy 

most resistant spores 

quickly. 

Disadvantages of Steam 

Sterilization: 

• Some instruments are 

unable to withstand moist 

heat at 250 °F or above. 

• Prone to operator error 

• Adjust timing of 

sterilization cycle for type 

of cycle, variances in 
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materials, and size of the 

load.  

Rationales: 

• Steam must penetrate 

every fiber of packaging 

and contact every surface 

of item. Parameters of 

moisture, temperature, and 

time must be met for 

sterilization.  

• Disassemble items for 

proper steam penetration. 

• Allow wrapped packages 

to cool on rack in sterilizer 

and do not touch during 

this time; moist packages 

that contact an unsterile 

surface must be considered 

contaminated.  

5. Sterrad sterilization: 

(chemical sterilization; 

low temperature hydrogen 

peroxide gas plasma): In 

low-temperature hydrogen 

peroxide plasma 

sterilization, plasma state 

is created by 

radiofrequency or 

electrical energy upon 

hydrogen peroxide vapor 

(effective in killing 

microorganisms) within 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 41-42. 
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vacuum. Hydrogen 

peroxide gas is charged 

with radio-frequency 

energy that creates plasma. 

Levels of residual 

hydrogen peroxide are 

removed, and reactive 

process recombine to form 

water and oxygen vapor. 

Advantages of Sterrad 

Sterilization: 

• No toxic byproducts: 

monitoring of environment 

is not required.  

• Short sterilization cycle 

• Sterilant is compatible 

with most metals and 

plastics. 

• Simple to operate. 

• Sterilizer connects to an 

electrical outlet; quick 

relocation is possible.  

Disadvantages of Sterrad 

Sterilization: 

• Not compatible with 

textiles and other cellulose 

containing items like linen 

and paper. 

• Packaging materials are 

limited to nonwoven 

polypropylene wraps. 

Rationales: 
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• Placement of items within 

chamber must comply 

with manufacturer’s 

instructions for use, as 

sterilant contact is 

essential for sterilization.  

• Quality monitoring 

program that includes 

physical monitoring to 

verify that parameters 

required for sterilization 

have been met. 

6. Glutaraldehyde: high level 

disinfectant also capable 

of sterilization.  

Advantages of Glutaraldehyde: 

• 2% Glutaraldehyde 

solution requires 

immersion period of 10 

hours for sterilization to be 

achieved. A high level of 

disinfection is achieved in 

minutes.  

Disadvantages of 

Glutaraldehyde: 

• Irritant to mucus 

membranes. Mix in a well-

ventilated room with a 

minimum of 10 air 

exchanges per hour.  

Rationales: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 51-52 
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• Items disinfected in 

Glutaraldehyde must be 

thoroughly washed, rinsed, 

and dried prior to 

immersion in disinfectant 

and rinsed thoroughly after 

removal from the 

disinfectant to avoid 

dilution and compromise 

disinfection process.  

• As a high irritant, store 

Glutaraldehyde in a closed 

container and use personal 

protective equipment. 

• Current limits for exposure 

are 0.2 parts of 

Glutaraldehyde to 1 

million parts of air during 

any part of the workday. 

Employ monitoring when 

high levels of exposure are 

suspected.  

 

Sterilization Indicators 

• Chemical indicators are 

impregnated with dye or 

chemical that develops 

visual or physical change 

when sterilization 

parameters have been 

achieved. Chemical 

indicators are 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 45-49 
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manufactured as tapes, 

strips, or labels.  

• Mechanical process 

indicators are graphs, 

thermometers, printouts, 

and gauges that record 

activities within chamber 

during sterilization cycle. 

• Importance: Both 

chemical indicators and 

mechanical process 

indicators are effective 

tools to assess whether 

sterilization conditions 

(parameters of time, 

humidity, pressure, and 

temperature) have been 

met. 

 

Differences among packaging 

systems and shelf life: 

3. Woven fabrics- reusable 

cotton suitable for steam 

and EO sterilization. 

Launder between use to 

prevent superheating and 

fabric deterioration. 

Inspect for holes or tears. 

Secure packages with 

pressure-sensitive tape that 

serves as chemical 

indicator. Consider shelf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 70-73 

 

AORN 

guidelines for 

perioperative 

practice (2015) 

pp. 652-661 
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life of a packaged sterile 

item as event-related.  

4. Non-woven materials are 

intended for single use, 

able to resist tearing, and 

be able to provide an 

excellent barrier against 

dust, airborne 

microorganisms, and 

moisture. Quality is 

consistent because 

wrappers are used only 

once and then discarded. 

Not compatible with 

hydrogen peroxide gas 

plasma sterilization. 

Compatible with steam 

and OE. Consider shelf 

life of packaged sterile 

item as event-related.  

5. Plastic/paper, 

plastic/Tyvek pouches: 

materials are made from 

high density polyethylene 

fibers that may be used to 

wrap items in preparation 

for sterilization. 

Inexpensive, allows 

visualization of contents, 

and ideal for packaging 

small items. Paper and 

plastic combination 

provides little resistance to 

puncture. Consider shelf 
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life of packaged sterile 

item as event-related. 

6. Rigid containers: Durable, 

protect instruments from 

damage, and are more 

resistant than other 

packaging materials to 

contamination during 

storage. Eliminates need 

for wrapper. Following 

steam sterilization, 

condensation is sometimes 

an issue. Check gaskets, 

valves, and filters and 

change according to 

manufacturer’s 

recommendation. Consider 

shelf life of packaged 

sterile item as event-

related. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Module 4: Injury Prevention for Patients and Surgical Team Members 

5. Explain injury 

prevention strategies 

for patients and health 

care providers. 

(cognitive) 

 

Injury Prevention for 

Patients and Health Care 

Providers 

 

Patient positioning (supine and 

thoracotomy position)  

3. Supine Positioning: 

Patient positioned flat on 

back, with head and spine 

in horizontal line. Hips are 

parallel to each other, legs 

positioned in straight line, 

Lecture/Discussion 

Supine Positioning Video 

 

 

 

 

 

 

 

 

 

 

30 min  

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 144-145 

 

Return 

demonstration 

 

Observation 
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uncrossed, and not 

touching each other. 

Support the head with 

donut, headrest, or pillow 

to prevent stretching of 

neck muscles that support 

the head.  

 

Place arms on padded arm 

boards (arms positioned at 

less than 90 degrees angle 

from body, palms up to 

prevent ulnar nerve 

compression) or 

positioned at patient’s side 

(elbows must not be flexed 

or extend beyond 

mattress). 

 

Place small pillow under 

lumbar curvature to 

prevent back strain. 

 

Loosely apply safety strap 

(over the waist or mid 

thighs) to prevent 

hyperextension of knees. 

 

Apply protective padding 

over bony prominences. 

4. Thoracotomy/Lateral 

positioning: the patient lies 

on one side. In right lateral 

position, place patient on 
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right side for surgeries to 

gain access on structures 

on left side of the body. 

Opposite for left lateral 

position.  

 

Patient is initially 

positioned supine on 

operating table and 

anesthetized. Four persons 

then lift and turn patient 

onto nonoperative side. 

Anesthesiologist supports 

head and neck, guards 

airway, and initiates any 

movement. Second person 

lifts and supports chest 

and shoulders. Third 

person lifts and supports 

the hips. Fourth person 

supports and turns legs.  

 

Support patient’s head 

with pillow or donut and 

check body for correct 

alignment. Place head in 

cervical alignment with 

spine. Flex lower leg and 

pad lateral aspect of lower 

knee to prevent peroneal 

nerve injury resulting in 

foot drop caused by 

pressure from fibula on 

nerve. Place pillow 

Thoracotomy Positioning 

Video 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp 150-151 
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between legs and extend 

upper leg out straight. Pad 

and support feet and 

ankles to prevent foot drop 

and pressure injuries of 

malleolus. Secure patient 

with safety strap.  

 

Place small roll or padding 

under patient’s lower 

axilla to relieve pressure 

on chest and axilla to 

allow sufficient chest 

expansion and to prevent 

brachial plexus 

compression.  

 

Slightly flex the lower arm 

and place on a padded arm 

board. Upper arm may 

also rest on padded arm 

board. Do not abduct arm 

more than 90 degrees, as 

this can cause brachial 

plexus injury.  

 

Lay ear flat against OR 

table and ensure the 

eyelids are closed.  

 

Electrocautery Safety 

Practices: 
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• Use only those dispersive 

and active electrodes 

compatible with generator. 

• Inspect generator for 

frayed cords and loose 

connections. 

• Use only equipment 

inspected by biomedical 

engineering. 

• Test alarm and set it loud 

enough to hear during 

surgery. 

• Verbally confirm power 

settings with the surgeon. 

Keep power settings as 

low as possible.  

• Do not place any liquids 

on generator that may spill 

and cause equipment to 

malfunction. 

• Do not use electrocautery 

in presence of flammable 

agents. Allow prep 

solutions containing 

flammable agents to dry. 

• Do not activate electrode 

in the presence of methane 

gas (e.g., during intestinal 

surgery). 

• To prevent incidental 

burn, use holster to avoid 

accidental activation.  

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp 190-198 
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• Keep active electrode 

clean by using moist 

sponge or scratch pad 

intended for this purpose. 

Do not clean with dry 

sponge as active electrode 

inadvertently activated and 

in contact with dry sponge 

can cause fire. 

• Do not cut dispersive 

electrode to modify its size 

or shape.  

• Place dispersive pad on 

patients over clean dry 

skin that covers large 

muscle mass and as close 

to operative site as 

possible.  

• Avoid areas close to 

electrocardiographic 

electrodes because current 

may be attracted to these 

electrodes and cause a 

patient burn at these sites.  

• Avoid placement of 

dispersive electrode 

between the patient and 

warming device to reduce 

risk of thermal injury.  

• Position patient free from 

contact with metal 

surfaces. 
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• Do not include metal 

implants in circuit path 

from active electrode to 

dispersive electrode.  

• Patient with internal 

cardioverter defibrillator 

needs device deactivated 

prior to surgery and 

reactivated after surgery. 

Use bipolar electrocautery 

when possible.  

• After surgery, remove 

dispersive electrode pad 

slowly and carefully to 

prevent denuding skin.  

• Suction electrosurgical 

smoke from field. 

Surgical Counting Safety 

Practices: 

• Use a consistent 

multidisciplinary approach 

for preventing retained 

surgical items (RSIs) 

during all surgical and 

invasive procedures. 

• Account for radiopaque 

surgical soft goods (e.g., 

sponges) opened onto 

sterile field during all 

procedures for which soft 

goods are used. 

• Account for sharps and 

other miscellaneous items 
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opened onto sterile field 

during all procedures for 

which these items are 

used.  

• Account for instruments 

on all procedures in which 

likelihood exists that an 

instrument could be 

retained.  

• Take measures to identify 

and reduce the risks 

associated with 

unretrieved device 

fragments. 

• Apply standardized 

measures for investigation 

and reconciliation of count 

discrepancies during 

closing count and before 

end of surgery. When a 

discrepancy is identified, 

surgical team must 

conduct steps to locate 

missing item. 

Diagnosis of Retained Objects: 

• Patients undergoing 

surgery at risk for injury 

related to an 

unintentionally retained 

foreign body. Although 

occurrence of retained 

foreign body is 
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uncommon, it does 

happen.  

• Extraneous objects such as 

sponges, sharps, or 

instruments- if 

unintentionally retained 

inside patient, results in 

serious patient injury.  

• Patients suffer 

unnecessary pain, hospital 

readmission, additional 

surgery, and delayed 

healing. 

Sharp Safety Practices: 

• Procedure for counting 

sharps is the same as for 

counting sponges.  

• Standardized practices, 

manual counting 

procedures, and 

containment devices for 

sharps and needles should 

be employed to prevent 

needle miscounts, needle 

loss, and needlestick 

injuries.  

• Count all suture needles 

for all surgical procedures, 

regardless of size. 

• Empty suture packages 

should not be used to 

rectify discrepancy in 

closing needle count. 

AORN 

guidelines for 

perioperative 

practice (2015) 

pp. 347-355 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spry’s Essential 

of Perioperative 

Nursing (2005) 

pp. 172-173 
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• Assess condition of sharps 

or other items and verify 

they are intact when 

returned from operative 

site. 

• Contain sharps on a 

magnetic needle mat or 

other device designed for 

this purpose. 

• Loose sharps should never 

be permitted on the sterile 

field. 

• At completion of the 

procedure, dispose of 

sharps in containers that 

are leak proof, puncture 

resistant, and color coded, 

or labeled as a 

biohazardous waste.  

Module 5: Atrial Septal Defects in Children: Implications and Surgical Case Preparation 

6. Discuss surgical case 

preparation for the 

heart defect of atrial 

septal defect in 

children. (cognitive) 

Atrial Septal Defects (ASD) 

in Children 

 

Anatomic description: 

 

ASDs classified by location: 5 

main types 

6. Patent foramen ovale 

7. Secundum ASD (main 

focus of this plan) 

8. Sinus venosus ASD 

9. Primum ASD 

10. Coronary sinus ASD 

Lecture/Discussion 

 

  

Illustrated Field 

Guide to 

Congenital 

Heart Disease 

and Repair (3rd 

ed.) p.48 

 

The Pediatric 

Cardiac 

Intensive Care 

Society Nurse 

Q&A 
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Secundum ASD  

• Commonly occur as 

defects in septum primum 

within fossa ovalis 

(secundum ASD). 

• Holes in atrial septum. 

Pathophysiology: 

• Heart defect that results in 

left to right shunting of 

blood, resulting in 

excessive blood flow to 

right ventricle and 

pulmonary artery, 

resulting in right 

ventricular and right atrial 

dilatation. Prolonged 

dilatation, right ventricular 

dysfunction and atrial 

arrhythmias can occur. 

Long standing pulmonary 

overcirculation can result 

to pulmonary vascular 

obstructive disease.  

Overview of surgical 

correction: 

• Closure of secundum ASD 

requires cardiopulmonary 

bypass (CPB) and aortic 

cross- clamping.  

• Right atrium is opened, 

defect visualized, and 

closed primarily using 

Curriculum 

(2021) pp 19-21 

 

 

 

 

 

 

May’s Pediatric 

Heart Surgery – 

a Ready 

Reference for 

Professionals 

(5th ed.) p. 16 
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running monofilament 

suture.  

• Large secundum ASDs are 

closed with patch of 

patient’s native 

pericardium or synthetic 

material, such as 0.4 mm 

Gore-Tex patch. 

• Aortic cross clamp time 

and CPB time required to 

complete repair are short. 

 

Surgical Complications: 

• 1st degree AV block; may 

require permanent 

pacemaker for 

bradycardia. 

• Atrial arrhythmias 

• Pericardial effusions 

 

Postoperative considerations: 

• Post-operative course 

following ASD closure 

benign. Invasive monitors 

utilized include arterial 

and central venous 

catheters. Length of 

hospital stay required 

following surgery 

averages four to six days.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Demonstrate surgical 

setup for ASD 

Surgical Setup Atrial Septal 

Defect 

Demonstration 

Photo slides of standardized 

open heart surgical setup.  

  Return 

Demonstration 
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surgery. 

(psychomotor) 
• Surgeon might use 

patient’s native 

pericardium. Have sterile 

cold saline available to 

prepare pericardium. 

However, if using 

Glutaraldehyde (for 

fixation, pour enough 

glutaraldehyde into sterile 

plastic cup to cover 

pericardium).  

• Time determined by 

surgeon, usually 3-5 

minutes. Pericardium is 

then rinsed in 2 

consecutive bowls of 

sterile saline prior to 

implantation.  

Observation 

8. Discuss surgical case 

repair of ASD. 

(cognitive) 

Surgical Repair of Atrial 

Septal Defect 

• Incision steps 

• Midline sternotomy 

• Thymus resection 

• Open pericardium and 

suspend to create 

pericardial well. 

• Purse strings on anterior 

ascending aorta, superior 

vena cava (SVC), inferior 

vena cava (IVC). 

• Heparin administration 

• Cannulation steps 

Lecture/Discussion 

Video on surgical correction 

of ASD 

 

  Q&A 
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• Institution of 

cardiopulmonary bypass 

(CPB) 

• Aortic cross clamping 

• Dose of antegrade cold 

crystalloid cardioplegia to 

achieve diastolic arrest of 

heart 

• Snares secured around the 

vena cavas 

• Open right atrium, inspect 

defect 

• Close defect using 

patient’s native 

pericardium 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing snares around 

venous cannulas 

• Weaning off CPB 

• Decannulation steps (IVC 

& SVC) 

• Protamine administration 

• Ascending aortic 

decannulation 

• Check for hemostasis 

• Chest tube placement 

• Surgical closure (sternum, 

muscle, subcutaneous 

tissue, and skin) 
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• Sterile dressing 

application. 

Module 6: Ventricular Septal Defects in Children: Implications and Surgical Case Preparation 

9. Discuss surgical case 

preparation for the 

heart defect of 

ventricular septal 

defect in children. 

(cognitive) 

Ventricular Septal Defect 

(VSD) in Children 

 

Anatomic description: 

• VSD results when 

interventricular septum 

fails to close.  

• May occur in any part of 

the septum and may occur 

in more than one location.  

• Defects can be 

characterized as 

membranous, muscular, or 

both, depending on 

adjacent muscular tissue 

involvement.  

 

Pathophysiology: 

• VSD result in left to right 

shunting of blood resulting 

in pulmonary overload, 

left ventricular (LV) 

overload, LV dilatation, 

and eventually congestive 

heart failure. 

 

Overview of surgical 

correction: 

Lecture/Discussion  The Pediatric 

Cardiac 

Intensive Care 

Society Nurse 

Curriculum 

(2021) pp. 139-

144 

 

 

 

 

 

 

 

 

 

May’s Pediatric 

Heart Surgery – 

a Ready 

Reference for 

Professionals 

(5th ed.) p.100 

Q&A 
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• Repair of VSD requires 

CPB and aortic cross 

clamping.  

• Most VSDs repaired via 

right atriotomy and 

visualized through 

tricuspid valve.  

• Patch of native 

pericardium or 

filamentous fabric VSD 

patch is used to close the 

defect.  

• Care is taken to avoid 

atrioventricular conduction 

tissue.  

• Comparison of mixed 

venous and pulmonary 

arterial oxygen saturation 

is done to rule out residual 

VSD.  

• CPB time and aortic cross 

clamp time required for 

repair of VSDs are usually 

short to moderate in 

length.  

 

Surgical Complications 

• Structural (Residual VSD) 

• Arrhythmias 

• Heart block requiring 

pacemaker placement. 

 

Postoperative Considerations: 
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• Postoperative course 

following VSD closure is 

usually uncomplicated.  

• Invasive monitors include 

arterial, central venous, 

and left atrial catheters.  

• When surgical 

intervention delayed, long 

standing pulmonary artery 

hypertension can result in 

a more complex 

postoperative course. 

• Sedation with Fentanyl 

and neuromuscular 

blocking agent is used to 

manage pulmonary artery 

hypertension.  

• Edema around the VSD 

suture lines can cause 

acute development of 

transient heart block, have 

a temporary pacing wire 

available. 

10. Demonstrate surgical 

setup for ventricular 

septal defect surgery. 

(psychomotor) 

Surgical Setup Ventricular 

Septal Defect 

• Surgeon might use 

patient’s native 

pericardium. Have sterile 

cold saline available to 

prepare pericardium. If 

using Glutaraldehyde (for 

fixation, pour enough 

glutaraldehyde into sterile 

Demonstration 

Photo slides of standardized 

open heart surgical setup. 

  Return 

Demonstration 

 

Observation 
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plastic cup to cover 

pericardium.  

• Time determined by 

surgeon, usually 3-5 

minutes. 

• Pericardium is then rinsed 

in 2 consecutive bowls of 

sterile saline prior to 

implantation. 

• Have a Bard Sauvage 

filamentous fabric VSD 

patch available. 

11. Discuss surgical case 

repair of VSD. 

(cognitive) 

Surgical Repair of VSD 

Incision steps 

• Midline sternotomy 

• Thymus resection 

• Open the pericardium and 

suspend to create 

pericardial well. 

• Purse strings on anterior 

ascending aorta, SVC, and 

IVC. 

• Heparin administration 

• Cannulation steps 

• Institution of CPB 

• Aortic cross clamping 

• Dose of antegrade cold 

crystalloid cardioplegia to 

achieve diastolic arrest of 

the heart 

• Snares secured around the 

vena cavas 

Lecture/Discussion 

Video on surgical correction 

of VSD 

  Q&A 
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• Open right atrium, inspect 

the defect 

• Close defect using 

patient’s native 

pericardium or VSD patch. 

• Assess for tricuspid valve 

competency. 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing the snares 

around the venous 

cannulas 

• Weaning off CPB 

• Decannulation steps (IVC 

& SVC) 

• Protamine administration 

• Ascending aortic 

decannulation 

• Check for hemostasis 

• Pacing wire/s placement 

• Chest tube placement 

• Surgical closure (sternum, 

muscle, subcutaneous 

tissue, and skin) 

• Sterile dressing 

application 

Module 7: Tetralogy of Fallot in Children: Implications and Surgical Case Preparation 

12. Discuss surgical case 

preparation for the 

heart defect of 

Tetralogy of Fallot (TOF) 

Anatomic description: 

Lecture/Discussion  May’s Pediatric 

Heart Surgery – 

a Ready 

Q&A 



 

127 
 

Tetralogy of Fallot in 

children. (cognitive) 
• TOF involves four 

morphologic findings: 

• Large malaligned VSD 

• Overriding aorta 

• Right ventricular outflow 

tract (RVOT) obstruction 

• Right ventricular 

hypertrophy 

• All elements of TOF are 

manifestations or 

consequences of single 

unifying feature of 

anomaly-hypoplasia of 

infundibulum of right 

ventricle that is associated 

with anterosuperior 

deviation of conal septum. 

Pathophysiology: 

• TOF occurs with 

underdevelopment of right 

ventricular infundibulum 

or conus. TOF comprises 

spectrum of severity. As 

RVOT obstruction 

increases, right to left 

shunting of blood occurs 

through VSD, resulting in 

cyanosis.  

• When severe RVOT 

obstruction and 

hypertrophy exist, 

hypercontractile episodes 

give rise to severe right to 

Reference for 

Professionals 

(5th ed.) p.86 

 

 

Illustrated Field 

Guide to 

Congenital 

Heart Disease 

and Repair (3rd 

ed.) p.294. 

 

The Pediatric 

Cardiac 

Intensive Care 

Society Nurse 

Curriculum 

(2021) pp. 86-92 
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left shunting of blood 

resulting in hypercyanosis, 

commonly known as “Tet 

spells.” 

Overview of surgical 

correction: 

• Total repair of TOF 

requires CPB and aortic 

cross clamping.  

• Repair of defect can be 

approached either right 

atriotomy or right 

ventriculotomy, depending 

on degree and length of 

RVOT obstruction. RVOT 

obstruction is relieved first 

by resecting obstructive 

muscle. VSD is then 

closed with patch of 

patient’s native 

pericardium or synthetic 

material.  

• Pulmonary arterioplasty or 

pulmonary valvotomy is 

performed next, depending 

on individual needs of 

patient.  

• Patch across pulmonary 

valve annulus is often 

required to relieve RVOT 

obstruction. 

Surgical complications: 
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• RV dysfunction 

• Atrial arrhythmias 

• Ventricular arrhythmias 

Postoperative considerations: 

• Afterload reduction should 

be used judiciously since 

systemic hypotension can 

exacerbate RV 

dysfunction 

• Satisfactory RV function 

is important determinant 

of postoperative 

hemodynamic stability.  

• Atrioventricular pacing 

capabilities should be 

readily available. 
13. Demonstrate surgical 

setup for Tetralogy of 

Fallot surgery. 

(psychomotor) 

Surgical Setup Tetralogy of 

Fallot 

• Surgeon might use 

patient’s native 

pericardium.  

• Have a sterile cold saline 

available to prepare 

pericardium. If using 

Glutaraldehyde for 

fixation, pour enough 

glutaraldehyde into sterile 

plastic cup to cover 

pericardium. Time 

determined by surgeon, 

usually 3-5 minutes.  

Photo slides of standardized 

open-heart setup 

  Return 

Demonstration 

 

Observation 
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• Pericardium then rinsed in 

2 consecutive bowls of 

sterile saline prior to 

implantation. 

• Have Bard Sauvage 

filamentous fabric VSD 

patch available. 

14. Discuss surgical case 

repair of Tetralogy of 

Fallot. (cognitive) 

Surgical Repair of Tetralogy 

of Fallot (TOF) 

Incision steps 

• Midline sternotomy 

• Thymus resection 

• Open the pericardium and 

suspend to create a 

pericardial well. 

• Purse strings on anterior 

ascending aorta, SVC, and 

IVC. 

• Heparin administration 

• Cannulation steps 

• Institution of CPB 

• Aortic cross clamping 

• Dose of antegrade cold 

crystalloid cardioplegia to 

achieve diastolic arrest of 

the heart 

• Snares secured around 

vena cavas 

• Open right atrium, inspect 

defect 

• Sump suction across PFO 

to decompress left heart 

Lecture/Discussion 

Video on surgical correction 

of TOF  

  Q&A 
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• Create infundibulotomy to 

exposed RV 

• Close defect using 

patient’s native 

pericardium or VSD patch. 

• Pulmonary valve 

assessment 

• Muscle bundle excision 

• De-airing process 

• Rewarming 

• Cross clamp removal 

• Right atrial closure 

• Releasing snares around 

venous cannulas 

• Patch closure of 

infundibulotomy 

• Weaning off CPB 

• Decannulation steps (IVC 

& SVC) 

• Protamine administration 

• Ascending aortic 

decannulation 

• Check for hemostasis 

• Pacing wire/s placement 

• Chest tube placement 

• Surgical closure (sternum, 

muscle, subcutaneous 

tissue, and skin) 

• Sterile dressing 

application 

Module 8: Persistent Ductus Arteriosus in Children: Implications and Surgical Case Preparation 
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15. Discuss surgical case 

preparation for the 

heart defect of 

Persistent Ductus 

Arteriosus in children. 

Persistent Ductus Arteriosus 

(PDA) 

Anatomic description: 

• Ductus arteriosus connects 

main pulmonary artery to 

descending aorta. It shunts 

blood from main 

pulmonary artery to 

descending aorta, 

bypassing nonaerated 

lungs. It normally closes 

hours after birth with onset 

of breathing. PDA is 

common in premature 

infants.  

Pathophysiology: 

If ductus remains open, blood 

will shunt from aorta into 

pulmonary artery due to 

decrease in pulmonary 

vascular resistance. Left to 

right shunting of blood caused 

by patency of PDA results in 

increased pulmonary artery 

blood flow as well as left atrial 

and left ventricular overload 

leading to congestive heart 

failure. 

Overview of surgical 

correction: 

• Closure of isolated PDA 

most often performed 

Lecture/Discussion  May’s Pediatric 

Heart Surgery–

Aa Ready 

Reference for 

Professionals 

(5th ed.) p. 64 

 

 

Illustrated Field 

Guide to 

Congenital 

Heart Disease 

and Repair (3rd 

ed.) pp. 84-85 

 

The Pediatric 

Cardiac 

Intensive Care 

Society Nurse 

Curriculum 

(2021) pp. 60-62 

 

Q&A 
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through left posterior 

thoracotomy approach.  

• PDA is isolated and either 

ligated or divided.  

• Special care is taken to 

avoid damage to recurrent 

laryngeal branch of the 

vagus nerve which courses 

around the persistent 

ductus.  

Surgical complications: 

• Bleeding 

• Infection 

• Pneumothorax 

Postoperative considerations: 

• Postoperative course 

following closure of 

isolated PDA is usually 

benign.  

• Longer hospital stay is 

sometimes required in 

premature infants or who 

are in significant CHF 

preoperatively. 
16. Demonstrate surgical 

setup for Persistent 

Ductus Arteriosus 

surgery. 

(psychomotor) 

Surgical Setup Persistent 

Ductus Arteriosus 

Left thoracotomy approach 

Have following items 

available: 

• positioning devices.  

• malleable retractors 

(different sizes) 

Photo slides of standardized 

open-heart setup 

  Return 

Demonstration 

 

Observation 
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• assorted hemoclips 

and clip appliers 

• pigtail catheters 

(different sizes as 

needed. 
17. Discuss surgical case 

repair of Persistent 

Ductus Arteriosus. 

(cognitive) 

Surgical Repair of Persistent 

Ductus Arteriosus 

Incision steps 

• Left thoracotomy through 

3rd interspace. 

• Malleable retractor to 

retract lung. 

• Surgical exposure to 

identify and isolate PDA. 

• Hemoclip application to 

ligate PDA. 

• Check for hemostasis 

• Left lung reinflation 

• Surgical closure 

• Sterile dressing 

application 

Lecture/Discussion 

Video on surgical correction 

of PDA 

  Q&A 
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