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Abstract 

This literature review examines perfusion safety in 

cardiothoracic surgery, with a primary focus on 

cardiopulmonary bypass (CPB) and circulatory devices. 

PRISMA guidelines were followed and various databases, 

including PubMed, MEDLINE, and Google Scholar, were 

searched using relevant keywords to identify pertinent 

studies and literature on the subject. The review traces the 

historical development of perfusion techniques and 

underscores the importance of equipment factors, personnel 

considerations, and perfusion management strategies in 

ensuring patient safety during CPB and circulatory device 

usage. 

Clinical aspects of perfusion safety, encompassing equipment 

safety features, temperature management, anticoagulation, 

and blood conservation, are discussed. Non-clinical aspects, 

including the implementation of standardized protocols, 

robust training structures, positive team dynamics, and the fostering of a safety-oriented culture, are also 

examined. 

Quality improvement initiatives for blood conservation, monitoring, and incident reporting are explored, 

along with an acknowledgment of the significant contributions of major perfusion societies and boards 

(AmSECT, SCPS, EBCP) in establishing standards and promoting excellence in the field. 

Challenges related to device design, patient selection, and perioperative management are addressed, 

highlighting the need for standardized practices and ongoing research to enhance perfusion safety. This 

comprehensive review underscores the enduring commitment to advancing perfusion safety and quality 

through systematic research, education, and collaborative efforts in cardiothoracic surgery. 
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Introduction 

Advances in medical technology have 

transformed cardiothoracic surgery, enabling 

the successful treatment of complex cardiac 

conditions. CPB and circulatory devices have 

revolutionized heart surgery since these 

devices were introduced, becoming crucial to 

the management of patients undergoing 

heart surgery. CPB redirects blood away from 

the heart and lungs, creating a motionless and 

bloodless surgical field. It involves a heart-

lung machine that temporarily takes over the 

heart and lung functions. This machine 

consists of a blood pump, an oxygenator, and 

monitoring/control systems. 

These techniques support vital organs 

temporarily while enabling surgical 

interventions on the heart. However, 

implementing CPB and circulatory devices 

presents unique challenges and potential 

risks, necessitating a critical focus on 

perfusion safety. 

For patients with severe cardiac or respiratory 

dysfunction, circulatory devices including 

ventricular assist devices (VADs) and 

extracorporeal membrane oxygenation 

(ECMO) provide additional mechanical 

assistance. Which are also used to treat 

people with advanced heart failure over the 

long term, serving as a bridge to 

transplantation. 

This review analyzes the historical 

development of perfusion techniques, 

highlighting challenges faced and 

improvements made over time. 

Understanding this context is essential for 

appreciating advancements in perfusion 

safety and identifying areas for further 

enhancement. The components of perfusion 

safety encompass equipment/device factors, 

personnel factors, and perfusion 

management strategies. Understanding these 

factors helps healthcare professionals 

optimize safety and minimize adverse events 

during CPB and circulatory device use. 

Furthermore, the development of strategies 

and interventions aimed at reducing the 

occurrence of adverse events and 

complications associated with perfusion is 

providing insights into the incidence, impact, 

and potential preventive measures. Efforts to 

standardize protocols, enhance collaboration, 

integrate technological advancements, and 

address regulatory and ethical considerations 

are identified. Highlighting current 

challenges and future directions contributes 

to ongoing efforts to improve perfusion safety 

in CPB and circulatory device utilization. 

Method 

The PRISMA method was employed as the 

guiding framework for conducting this 

review. The investigation utilized a 

qualitative research design to assess the 

Perfusion Safety aspects. Out of 58 selected 

journal publications, 39 peer-reviewed and 

evidence-based research works were 

shortlisted. The inclusion criteria involved 

empirical studies, observational research, and 

comprehensive reviews, resulting in 39 

relevant research works. 

The review process involved open-source 

journal publications and the Google Scholar 

database. Special attention was accorded to 

the methods of facts collection and the 

validity of information garnered from 

secondary sources. The research engagement 
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employed all the provisions of ethical conduct 

in research. 

Historical perspective on perfusion safety 

In the 1940s, cardiac surgery procedures faced 

severe limitations due to the absence of CPB 

technology, hindering progress in cardiac 

surgery and posing challenges for safe 

complex heart surgeries. The 1950s marked a 

turning point as hospitals began developing 

heart-lung machines, significantly expanding 

the capacity for cardiac surgeries. The 

Gibbons IBM Heart Lung Machine, 

introduced in this era, incorporated crucial 

safety features such as continuous pH 

measurement, automated venous return 

adjustment, a backup battery generator, and 

the use of nitrogen to prevent combustion in 

the presence of flammable anesthetic agents. 

These innovations greatly reduced the risk of 

accidents during cardiac surgeries. 

Advancements continued in the 1960s with 

the implementation of filters and disposable 

oxygenators with defoaming chambers and 

heat exchangers, further enhancing safety. 

Modern perfusion systems now boast features 

such as audible alarms, blood monitoring 

devices, and continuous data capture, 

significantly reducing mortality risks during 

cardiac surgery. 

Despite these substantial advancements, the 

pursuit of enhanced safety remains ongoing. 

Today, the focus is shifting towards non-

technical skills, emphasizing human factors 

training, teamwork, and standardized 

protocols as key factors in improving 

perfusion safety. Over the years, perfusion 

techniques have undergone significant 

evolution, with professional organizations 

establishing accreditation, certification, and 

consensus practice guidelines for 

perfusionists. Contemporary emphasis on a 

systems approach, quality assurance 

processes, evidence-based methodologies, 

and improved communication skills has 

further advanced perfusion safety, 

encompassing the entire perioperative care 

continuum. In conclusion, the historical 

perspective on perfusion safety reflects an 

enduring commitment to enhancing it 

through innovation, education, and a holistic 

approach to patient care [1,2,3]. 

Components of perfusion safety 

Clinical aspects of perfusion safety  

Perfusion equipment, including CPB 

machines and Extracorporeal Life Support 

(ECLS) devices, are equipped with an 

extensive array of safety features. These 

encompass alarm and limit settings for 

critical parameters such as temperature, 

bubble detection, level detection, and 

pressure thresholds, alongside safeguards for 

pump operation. Moreover, these systems 

provide a diverse range of monitoring 

options, such as Near-Infrared Spectroscopy 

(NIRS) and continuous blood gas monitoring 

(CDI), which significantly enhance the safety 

and functionality. 

Ensuring perfusion safety hinges on 

equipment and device-related factors. 

Ongoing advancements in the design and 

functionality of CPB machines have 

substantially improved patient outcomes. 

Manufacturers prioritize ergonomic solutions 

and advanced technology to optimize 

perfusion delivery during complex surgical 

procedures. Rigorous quality control 

measures are implemented to assess the 

performance and safety of circulatory devices. 
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Regulatory frameworks and standards impose 

stringent guidelines on manufacturers, 

necessitating the reporting of any issues that 

could compromise patient safety. Monitoring 

systems play a pivotal role by providing real-

time information during perfusion 

procedures, allowing perfusionists to assess 

perfusion adequacy, promptly identify 

complications, and monitor the vital 

parameter of oxygen delivery (DO2). The 

availability and reliability of monitoring 

systems, especially DO2 monitoring, are 

indispensable components of patient safety. 

Effective temperature management during 

bypass procedures are critical to prevent 

ischemic injury and optimize patient 

outcomes. Precise temperature control 

minimizes the risk of hypothermia or 

hyperthermia. Adequate flow ensures tissue 

perfusion while mitigating complications 

such as embolism or vascular injury. 

Techniques for hemodilution and blood 

conservation are employed to optimize 

oxygen delivery, reduce clotting risks, and 

minimize blood loss during surgery. These 

encompass practices like autologous blood 

transfusion, cell salvage, and the use of 

antifibrinolytic agents. Additionally, effective 

anticoagulation and coagulation 

management are paramount to prevent clot 

formation within the circuit and maintain 

appropriate coagulation levels to prevent 

excessive bleeding. Monitoring and adjusting 

anticoagulation levels, typically with heparin, 

are essential for optimizing patient outcomes 

while minimizing complications [4,5].

 

Figure 1: Illustration of clinical component of perfusion safety. 
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Non-clinical aspects of perfusion safety 

Non-clinical aspects of perfusion safety 

encompass a comprehensive set of elements 

that are vital to the overall success and well-

being of the perfusion team and, ultimately, 

the patient. These elements extend beyond 

the technical aspects of perfusion and focus 

on the organizational, procedural, and 

human factors that collectively ensure a safe 

and efficient perfusion process. 

Checklists and protocols 

An integral part of non-clinical perfusion 

safety is the utilization of up-to-date 

checklists and well-established protocols. 

These documents serve as standardized 

guides for perfusionists, ensuring that critical 

steps and safety measures are consistently 

followed. Checklists and protocols help 

minimize the risk of human error and 

enhance the overall quality of perfusion 

procedures. 

Robust training structure 

A robust and continuous training structure is 

essential for perfusionists. This involves 

initial training to acquire essential skills and 

knowledge, as well as ongoing education to 

stay current with advancements in the field. 

Training programs empower perfusionists to 

adapt to new technologies and procedures, 

enhancing the ability to provide safe and 

effective care. 

Positive and progressive culture 

Fostering a positive and progressive culture 

within the perfusion team is pivotal. This 

culture encourages open communication, 

continuous learning, and a commitment to 

safety. It values the input of all team 

members, from perfusionists to support staff, 

and promotes a shared dedication to the 

highest standards of patient care. 

Team dynamics 

Effective team dynamics play a crucial role in 

perfusion safety. This includes ensuring 

sufficient staffing levels to handle the 

demands of each procedure, as well as well-

organized on-call arrangements for 

emergencies. 

A cohesive team that communicates 

seamlessly and collaborates efficiently 

contributes to the safe execution of perfusion 

procedures and enhances patient outcomes 

[6,7].    

 

Figure 2: Illustration of non-clinical aspects of perfusion safety. 
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Improving safety as a perfusion 

department 

The enhancement of safety within the 

Perfusion department necessitates the 

establishment of an organizational 

framework operating at the departmental 

level. This structural framework assumes a 

central role in orchestrating changes in 

clinical practice, the assimilation of novel 

perfusion equipment, and the expansion of 

service provisions, all while prioritizing 

patient safety as the paramount objective. 

Effective communication constitutes a 

foundational component of this framework, 

ensuring that any proposed alterations are 

transparently communicated to all pertinent 

team members within the Perfusion 

department. Collaboration, involving the 

active engagement of diverse stakeholders 

such as perfusionists, clinicians, 

administrators, and auxiliary staff, is 

fundamental, after discussions and 

coordination concerning envisioned any 

changes to the department. Prior to the 

implementation of any modifications, a 

review of the proposed changes is imperative 

highlighting potential advantages, associated 

risks, and implications for patient safety. This 

critical appraisal phase serves to identify 

potential challenges and formulate mitigation 

strategies. Finally, the ultimate stage of this 

safety structure necessitates the solicitation 

of approval from key stakeholders, 

encompassing senior management, 

departmental leadership, and experts in 

quality assurance and patient safety. Such 

collective endorsement ensures seamless 

alignment between the proposed changes and 

the overarching safety objectives of the 

Perfusion department. In adhering to this 

structured approach, the Perfusion 

department not only fortifies its commitment 

to safety but also cultivates a culture of 

unwavering dedication to the welfare of 

patients, wherein meticulous evaluation, 

proactive hazard mitigation, and the 

unwavering centrality of patient safety 

endure as cardinal principles in the face of 

dynamic shifts in clinical practices, 

technological advancements, and evolving 

service modalities [8,9]. 

Complications 

Perfusion-related complications constitute 

significant concerns during cardiothoracic 

surgery and ECLS applications, as that can 

profoundly affect patient outcomes. These 

interventions, which frequently involve CPB 

and ECMO, are essential life-saving measures 

for patients with severe cardiac and 

respiratory conditions. Hemolysis, 

thrombosis, coagulopathy, and the systemic 

inflammatory response syndrome (SIRS) are 

some of the common adverse events that can 

occur during these procedures [10]. Moreover, 

ECLS applications come with its own set of 

complications, including cannulation issues, 

vascular problems, oxygenator dysfunction, 

and the potential for organ dysfunction, 

particularly in the renal and hepatic systems 

[11,12]. To prevent and mitigate these 

complications, healthcare providers should 

employ monitoring techniques, optimize 

circuit design, tailor anticoagulation 

strategies, and receive specialized training 

[11]. These measures are essential for ensuring 

the safe and effective use of CPB and ECMO 

in cardiothoracic surgery and ECLS 

applications, and ongoing research and 

refinement of best practices are critical for 

improving patient outcomes [11,13]. 
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Figure 3: Illustration of improving safety as a perfusion department. 

In the study conducted by Zegers, et al., [14] 

an examination of adverse events and 

potentially preventable deaths in Dutch 

hospitals provided insights into the 

prevalence and preventability within cardiac 

procedures. This research highlights the 

importance of identifying preventable events 

to enhance patient safety and improve 

outcomes in cardiac perfusion. It underscores 

the necessity for robust incident reporting 

systems and the adoption of standardized 

terminology and definitions to facilitate 

communication among healthcare 

professionals involved in cardiac procedures. 

A separate study by David A Palanzo 

identified areas for potential improvement in 

safety practices during cardiac perfusion 

procedures. The study emphasizes the 

implementation of safety protocols and the 

need for technological advancements and 

education to enhance perfusion outcomes. It 

specifically highlights the importance of 

refining perfusion equipment and techniques, 

incorporating computer assistance and 

automation, and ensuring precise 

communication and vigilance throughout 

procedures [14,15]. 

A meta-analysis examined outcomes and 

complications of ECMO in adult patients [16] 

by reviewing published studies, the analysis 

provided a comprehensive assessment of 

complications and mortality occurring during 
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or after ECMO. This information is crucial for 

understanding the risks associated with 

ECMO therapy and guiding clinical decision-

making. Another study investigated 

hemorrhagic complications during ECMO 

[17]. Hemostasis was evaluated using 

standard coagulation tests and rotational 

thromboelastometry. The researchers aimed 

to elucidate the pathophysiological 

mechanisms of ECMO-associated 

hemorrhagic complications and the impact 

on coagulation parameters. Understanding 

these mechanisms can help optimize 

coagulation management during ECMO 

support. 

A systematic review focused on venovenous 

ECMO treatment outcomes and 

complications in adults [18]. The review 

aimed to provide insights into trends in VV 

ECMO outcomes based on large case series. 

This information is valuable for assessing the 

effectiveness and safety of VV ECMO in 

treating refractory respiratory failure. In the 

context of COVID-19, a meta-analysis 

examined neurological complications in 

COVID-19 patients receiving ECMO support 

[19]. This study specifically investigated the 

risk of stroke in COVID-19 patients on ECMO. 

Given the increasing use of ECMO for 

COVID-19-related respiratory failure, 

understanding neurological complications is 

essential for optimizing patient care and 

outcomes. 

These studies collectively contribute to the 

understanding of ECMO-related 

complications. By identifying risk factors, 

providing management algorithms, and 

assessing outcomes, that provide valuable 

insights for healthcare professionals involved 

in ECMO therapy. It is important to consider 

these findings in clinical practice to enhance 

patient safety and improve ECMO outcomes. 

Quality improvement initiatives 

Quality improvement initiatives play a crucial 

role in enhancing patient outcomes and 

optimizing the use of resources in 

cardiovascular procedures involving CPB, 

ECMO, ventricular assist devices (VAD), and 

blood conservation techniques.  

One study by Zhang, et al., [20] assessed the 

impact of a comprehensive blood 

conservation program on transfusion 

practices and outcomes in patients 

undergoing CPB [20]. The program included 

restrictive transfusion protocols, 

ultrafiltration, cell salvage, and a modified 

minimal extracorporeal circulation system. 

The study reported a significant decrease in 

red blood cell transfusion rates after 

implementing the program, highlighting the 

effectiveness of quality management in 

reducing transfusion requirements [20]. 

In the context of ECMO, Suzuki, et al., [21] 

described a simplified blood salvage 

technique for the ECMO circuit [21]. The 

technique aimed to maximize blood salvage 

without the need for special equipment. This 

approach aligns with blood conservation 

strategies commonly employed during CPB. 

By implementing such techniques, healthcare 

providers can reduce the need for blood 

transfusions and potentially improve patient 

outcomes. Blood gas monitoring is another 

area of interest for quality improvement 

initiatives. Ottens, et al., [22] conducted a 

randomized trial to investigate the role of in-

line blood gas monitoring in improving 

perfusion management during CPB [22]. The 

study utilized the CDI™500 device for 
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continuous monitoring. Findings from the 

study could provide valuable insights into 

optimizing perfusion management and 

enhancing patient safety during CPB 

procedures. 

Furthermore, Khan, et al.,[23] reported on the 

implementation of blood conservation 

strategies in open-heart surgery patients 

requiring CPB [23]. By employing multiple 

departments in a coordinated effort, this 

aimed to improve transfusion rates and 

reduce blood product usage. This approach 

highlights the significance of interdisciplinary 

collaboration in achieving quality 

improvement goals. The adverse effects of 

CPB, such as hemodilution, have led 

researchers to explore modified techniques. 

Yang, et al., [24] introduced a modified CPB 

system with low priming volume to minimize 

hemodilution during open cardiac surgery 

[24]. This retrospective study examined the 

impact of reduced priming volume on patient 

outcomes. The findings suggested that 

minimizing priming volume could potentially 

mitigate the adverse effects of CPB and 

improve patient outcomes. 

To further enhance blood conservation 

efforts, Hodge, et al., [25] employed quality 

improvement methodologies to increase the 

administration of autologous blood products 

in cardiac surgery [25]. Through 

multidisciplinary collaboration, these 

methodologies identified challenges 

surrounding autologous blood delivery and 

implemented strategies to optimize its use. 

This study demonstrates the importance of 

implementing systematic quality 

improvement approaches in achieving blood 

conservation goals. Improving quality when 

employing CPB, VADs, and ECMO 

necessitates a multifaceted approach that 

addresses multiple elements of patient care 

and device management. Several measures 

can be used to improve outcomes and 

improve patient safety. 

First and foremost, proper patient selection 

and preoperative examination are essential. 

To detect any contraindications or 

circumstances that may impair the 

procedure's outcome, a complete assessment 

of the patient's health status, comorbidities, 

and risk factors should be performed [26]. 

Based on the features of the patient, 

customized treatment plans and tactics can 

be devised. 

Secondly, standardized protocols and best 

practices should be followed during the 

perioperative period. These protocols may 

include infection prevention measures, 

hemodynamic management strategies, 

anticoagulation protocols, and weaning 

strategies [26]. Adherence to established 

guidelines and consensus statements can help 

ensure consistency and promote optimal 

patient outcomes. 

Thirdly, continuous monitoring of patients is 

essential to detect any changes in the 

condition promptly. This monitoring may 

involve the use of advanced hemodynamic 

monitoring techniques, such as invasive 

pressure monitoring and cardiac output 

measurements, to guide decision-making and 

optimize device performance [27]. Regular 

assessment of device function, including 

pump flow rates, pump parameters, and 

alarms, is crucial for early detection of device 

malfunction or complications. 

Incident reporting plays an important part in 

safety improvement. A study examined the 
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perspectives of perfusionists on incident 

reporting within the field of perfusion, with a 

specific focus on the Australia and New 

Zealand College of Perfusionists' (ANZCP) 

Perfusion Incident Reporting System (PIRS-

2). Findings revealed that while there was a 

high likelihood of perfusionists reporting 

incidents to PIRS-2, actual reporting rates 

remained relatively low, with only 22% of 

respondents having submitted reports in the 

year leading up to the survey. "Unit culture" 

emerged as a significant barrier to reporting, 

with regional variations in the extent to which 

it was cited. Interestingly, New Zealand 

perfusionists reported incidents at a notably 

higher rate than the Australian counterparts, 

possibly due to differences in healthcare 

legislation. Despite these challenges, the 

study underscored the value of incident 

reports to individual practice and called for a 

cultural shift toward learning from successful 

outcomes, emphasizing the need for user-

friendly reporting systems, simplicity in 

reporting processes, and continuous feedback 

to enhance the reporting culture within the 

perfusion community [28]. Furthermore, a 

multidisciplinary approach involving a team 

of healthcare professionals with expertise in 

critical care, cardiac surgery, cardiology, 

perfusion, and nursing is vital. Collaboration 

among team members fosters effective 

communication, promotes knowledge 

sharing, and ensures coordinated care 

delivery [29]. Regular team meetings, quality 

improvement initiatives, and educational 

programs can further enhance the expertise 

and performance of the team. 

Additionally, ongoing research and 

technological advancements play a significant 

role in improving quality. Studies focusing on 

device design, development of new materials, 

and innovative management strategies 

contribute to enhancing outcomes. Research 

efforts should continue to investigate areas 

such as exercise training for patients with 

VADs, long-term management protocols, and 

complications associated with these devices. 

Current challenges and future directions 

Cardiopulmonary bypass (CPB), VADs, 

ECMO are all effective treatments for a 

variety of heart diseases. The use, however, is 

not without difficulties, and current research 

and innovations attempt to overcome these 

issues and pave the road for future 

enhancements. 

Device design and durability are one of the 

major issues in the field of VADs and ECMO. 

Initial VAD designs aimed to mimic the 

heart's function through pulsatile pumps, but 

the large size, weight, and limited durability 

posed significant limitations [30]. This led to 

the development of continuous flow (CF) 

design, which is now the predominant 

approach in LVADs [30]. However, long-term 

complications such as infections and 

thrombotic events associated with these 

devices remain major concerns [31]. Another 

critical challenge in LVAD therapy is patient 

selection. Appropriate patient selection is 

crucial for optimal outcomes, as adverse 

events and burdens for both patients and 

caregivers persist despite advancements in 

device technology [32]. Comprehensive 

evaluations, including clinical, anatomical, 

and psychological factors, is necessary to 

identify suitable candidates for LVAD 

implantation. Moreover, the perioperative 

management of patients with mechanical 

circulatory support devices, including ECMO 

and LVADs, presents unique challenges. 

Anesthetic support and surgical interventions 

https://doi.org/10.37191/Mapsci-JCCR-4(2)-081


Butt SP | Volume 4; Issue 2 (2023) | Mapsci-JCCR-4(2)-081 | Review Article 
Citation: Butt SP, Razzaq N, Saleem Y, Cook B, Ashiq F, Kumar A, et al. Exploring Perfusion Safety: A Review of Clinical and Non-
Clinical Factors with Emphasis on Quality Improvement. J Cardiol Cardiovasc Res. 2023;4(2):71-85. 
DOI: https://doi.org/10.37191/Mapsci-JCCR-4(2)-081 

in these patients require specialized protocols 

and expertise. Guidelines and best practices 

have been developed to enhance 

perioperative care for patients with these 

devices [33]. 

Future directions in the field of mechanical 

circulatory support devices focus on 

improving device durability, minimizing 

adverse events, and refining patient selection 

criteria. Research efforts aim to develop 

smaller, more efficient, and reliable devices 

that can provide long-term support while 

reducing the risk of infections and 

thrombotic events. 

Furthermore, advancements in biomaterials, 

device engineering, and computational 

modeling hold promise for enhancing device 

design and optimizing blood flow 

characteristics. The field of Perfusion still 

faces numerous unresolved issues and 

uncertainties that require attention. One of 

these areas pertains to the treatment of 

cardioplegia, where standardization is 

lacking. Various aspects such as the mode of 

delivery, temperature, blood ratio, hot shots, 

solution, and top-up times exhibit significant 

variations across different practices. 

Establishing standardized guidelines in these 

areas would enhance consistency and 

optimize patient outcomes. Additionally, 

heparin dosages differ among different 

centers, and the dosing of protamine involves 

multiple mathematical formulas, indicating a 

need for greater uniformity [34]. The use of 

cell saver technology is another aspect that 

lacks consensus. While some centers employ 

cell savers for every case, others do not. 

Defining specific guidelines for the 

appropriate utilization of this technique, such 

as when to bag pump blood as whole blood or 

employ cell saver technology, would help 

guide practitioners. Similarly, cooling and 

warming strategies, along with temperature 

monitoring, should be based on evidence 

rather than individual preferences. 

Techniques like antegrade cerebral perfusion 

(ACP), retrograde cerebral perfusion (RCP), 

and deep hypothermic circulatory arrest 

(DHCA) still contain numerous ambiguities 

despite its frequent utilization. 

Research and evidence in these areas, aligned 

with the guidelines provided by the European 

Association for Cardio-Thoracic Surgery 

(EACTS), would help address questions 

regarding the preferred approach, monitoring 

parameters (such as CVP or radial pressures), 

temperature settings, and optimal flow rates. 

Standardizing cannulas specific to these 

techniques would also contribute to 

improved practice [35]. 

Disposable equipment is another crucial 

aspect in which standardization and 

improvement are needed. Surgeons often 

continue using disposables which are familiar 

with from the training, but it is important to 

evaluate if there are more advanced 

alternatives available that can enhance 

patient care. 

Embracing change and exploring the 

potential for improvement in this area should 

be encouraged. Despite the increased level of 

education in Perfusion, including the 

availability of master's level programs, there 

remains a gap in research within the field. It 

is crucial to determine why such gaps exist 

and to foster a community-driven effort to 

address these questions. Perfusionists should 

strive to be proactive in staying updated with 

training and skills, utilizing surveys and 

collaborative platforms to learn from each 
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other and adapt the practices accordingly 

[36]. To tackle these challenges, it is essential 

to promote a culture of collaboration and 

knowledge exchange within the Perfusion 

community. Establishing multidisciplinary 

teams that bring together experts from 

various domains can help address the gaps in 

understanding and ensure safe and 

standardized practices. Encouraging research 

initiatives and facilitating funding for studies 

in critical areas of Perfusion will further 

advance the field and lead to evidence-based 

guidelines. Professional organizations and 

societies can play a significant role in 

supporting ongoing education, training, and 

skill development for Perfusionists. By 

fostering a sense of ownership and shared 

responsibility, the community can strive to 

answer the unresolved questions and 

continuously improve patient care and 

outcomes in the field of Perfusion. 

Contributions from major players 

Major perfusion societies and boards, 

including AmSECT, SCPS, and EBCP, have 

made significant contributions to improving 

perfusion safety standards and quality. These 

organizations have developed guidelines, 

standards, and initiatives to ensure the 

provision of safe and effective perfusion care. 

Here is an essay summarizing the 

contributions. 

The American Society of ExtraCorporeal 

Technology (AmSECT) has played a crucial 

role in advancing perfusion safety standards. 

AmSECT has developed Standards and 

Guidelines for Perfusion Practice, which serve 

as a comprehensive resource for perfusionists 

[37]. These guidelines aim to standardize 

care, improve patient safety, and minimize 

risks associated with perfusion. AmSECT has 

also recognized the importance of pediatric 

perfusion and has developed a pediatric-

specific document [39]. 

Moreover, AmSECT has established the 

Safety Committee, which focuses on 

promoting perfusion safety. The committee 

has implemented various initiatives, 

including a student essay contest, to raise 

awareness about patient safety and encourage 

the pursuit of excellence in perfusion practice 

[38]. 

These efforts contribute to fostering a culture 

of safety within the perfusion community. 

The Society of Clinical Perfusion Scientists 

(SCPS) and The College of Clinical Perfusion 

Scientists (CCPS) are the professional bodies 

representing perfusionists in Great Britain 

and Ireland [36]. These organizations actively 

promote the advancement of perfusion 

practice and patient safety. That provide 

educational resources, training programs, 

and professional development opportunities 

for perfusionists, ensuring the highest 

standards of care are met. 

SCPS and CCPS have also been involved in 

research and innovation, aiming to enhance 

perfusion techniques and technologies. By 

collaborating with other scientific and 

medical societies, which also contribute to 

the development of evidence-based practices 

and improves perfusion safety standards [36]. 

The European Board of Cardiovascular 

Perfusion (ECCP) is another prominent 

organization dedicated to enhancing 

perfusion safety and quality in Europe. ECCP 

has established professional standards and 

competencies for cardiovascular 

perfusionists, ensuring a high level of 

expertise and patient care across European 

countries. 
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These organizations offer certification 

programs and continuing education 

opportunities to support ongoing 

professional development. In conclusion, 

major perfusion societies and boards, 

including AmSECT, SCPS, and ECCP, have 

made significant contributions to improving 

perfusion safety standards and quality. 

Through the development of guidelines, 

educational initiatives, and collaborative 

efforts, these organizations have played a vital 

role in standardizing care, enhancing patient 

safety, and promoting excellence in perfusion 

practice. The ongoing dedication to 

advancing perfusion techniques and 

technologies ensures the provision of safe and 

effective perfusion care for patients 

worldwide. 

Conclusion 

In conclusion, this literature study provides a 

comprehensive overview of perfusion quality 

and safety within the context CPB and 

circulatory devices. 

It emphasizes the evolution of perfusion 

techniques and the pivotal role of 

advancements in circuit design, standardized 

practices, and safety measures. Critical 

factors, including equipment, personnel, and 

management strategies, are highlighted as 

essential for safe and effective perfusion 

procedures. 

The examination of adverse events 

underscores the need for proactive measures, 

with quality improvement initiatives and 

collaboration among perfusion communities 

as key drivers for enhancing safety. 

Addressing knowledge gaps and exploring 

emerging technologies are avenues to further 

elevate perfusion safety and patient care. By 

implementing these insights, healthcare 

professionals can continually enhance patient 

outcomes in cardiac surgery.  
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