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ABSTRACT 

 

CAROLINE HENNIG. Evaluating Compliance with Intraoperative Hypothermia  

Protocol Documentation in Total Joint Arthroplasty 

(Under the direction of DR. LUFEI YOUNG) 

 

Inadvertent intraoperative hypothermia (IIH), defined as a core body temperature below 

36°C, is a frequent yet preventable complication in total joint arthroplasties. IIH leads to 

increased risk of infections, impaired wound healing, hemodynamic instability, increased 

coagulopathy, impaired immune response, increased sympathetic response, and delayed drug 

metabolism. This project evaluates compliance with intraoperative temperature management 

(ITM) documentation and interventions during total joint arthroplasties to identify deviations 

from best practices and assess the need for revisions to Atrium Health’s standardized ITM 

protocol. A retrospective chart review of 30 elective total hip, knee, and shoulder arthroplasty 

cases performed between May and August 2025 in Atrium Health Pineville was conducted. Data 

was collected using an ITM chart audit checklist and analyzed with descriptive and inferential 

statistics following the Plan-Do-Study-Act (PDSA) framework. Patients were predominantly 

older adults (mean age = 66 years) with obesity (mean BMI = 31.5 kg/m²). Despite universal 

documented prewarming, IOH occurred in approximately 43.3% of cases. The mean 

intraoperative temperature was 96.1°F, demonstrating temperatures below recommended 

guidelines and potentially leading to IIH. A lower preoperative temperature was shown to be a 

significant indicator for IIH demonstrated by a mean temperature of 97.5°F for those that 

experienced IIH versus a mean preoperative temperature of 98°F for those that did not 

experience IIH. Using core temperature measurements provided more accurate readings and 

compared to non-core temperature measurements. Adherence to the protocol was identified as a 

significant predictor of appropriate warming modalities (p < 0.091), highlighting the critical role 
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of maintaining consistent compliance with institutional guidelines. Findings underscore the need 

for enhanced ITM education, standardized temperature measurement practices, and improved 

electronic documentation workflows to promote normothermia and optimize perioperative 

outcomes in orthopedic surgery. 
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CHAPTER 1: INTRODUCTION 

Background and Significance 

Inadvertent intraoperative hypothermia (IIH) is a significant concern for patients 

undergoing orthopedic surgeries and procedures. Inadvertent intraoperative hypothermia (IIH) is 

the unintentional cooling of the core body temperature below 36°C, associated with adverse 

patient outcomes and increased healthcare costs (Gereau et al., 2023). Studies indicate that 

perioperative hypothermia contributes to increased blood loss, hemodynamic instability, 

decreased wound healing, prolonged length of hospital stay, and a threefold increase in surgical 

site infections (Cengiz et al., 2021). These complications directly impact patient satisfaction, 

prolonged hospital stays, and increased resource utilization. Orthopedic surgeries are particularly 

susceptible due to extended exposure of extremities and the use of general and regional 

anesthesia, which increases the risks of hypothermia and surgical site infection by almost 3% 

(Cengiz et al., 2021). As a result, the American Society of Anesthesiologists (ASA) recognizes 

temperature management as one of the five mandatory monitors. To follow ASA’s 

recommendations and prevent complications, various healthcare systems nationwide have 

implemented hypothermic preventative measures, including preoperative warming, forced-air 

warming, and proactive temperature management throughout the perioperative period (Tjoakarfa 

et al., 2016). Implementing a standardized ITM protocol ensures consistent use of best practices 

across surgical teams, reduces variability in care, and increases patient safety. Utilizing electronic 

health records (EHR) to implement standardized ITM protocols is key to determining and 

improving compliance. EHRs allow facilities to track current compliance with guidelines and 

allow for improvement based on findings. The use of an EHR allows ease of documentation of 

temperature measurements and warming measures that were provided throughout the case.  
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Problem Statement 

While many effective, evidence-based interventions to prevent IIH have been identified, 

the incidence of this preventable iatrogenic issue remains high. IIH remains one of the most 

common complications in perioperative care (Gereau et al., 2023). This reflects the suboptimal 

quality of surgical care due to the lack of a standardized, institution-wide intraoperative 

temperature management (ITM) protocol. 

Developing and maintaining a current, evidence-based intraoperative temperature 

management (ITM) protocol has been approved as the most effective way to prevent IIH. An 

established ITM protocol would help healthcare organizations adapt, implement, and evaluate 

evidence-based preventive strategies in their clinical practice, ultimately emphasizing the 

standard to maintain normothermia, improve outcomes, and enhance recovery throughout all 

facilities. 

In the past two years, Atrium Health System has implemented various evidence-based 

intervention strategies to manage surgical patients' intraoperative temperature. However, a well-

developed ITM protocol, specifically for orthopedic patients, does not yet exist. The adaptation, 

implementation, and evaluation of an ITM protocol rely on the collaborative effort of the 

perioperative team, including Certified Registered Nurse Anesthetists (CRNAs), 

anesthesiologists, surgeons, perioperative nurses, patients, and hospital administration. 

Project Purpose 

The purpose of this project is to identify the gap in existing clinical practice and evaluate 

the implementation and documentation of the current ITM protocol for evidence-based 

management suggestions in orthopedic surgeries. We will evaluate temperature management data 

in total joint procedures by reviewing the medical records and data collected from procedures 
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performed at Atrium Health Pineville, Atrium Health Main, and Atrium Health Mercy. By 

creating an evidence-based protocol that guides temperature management in orthopedic 

procedures, this project intends to improve patient outcomes in the intraoperative period. 

Focusing on patient outcomes, potential risks, and procedural adaptations, the project will 

systematically gather data from three North Carolina hospitals: Atrium Health Pineville, Atrium 

Health Main, and Atrium Health Mercy.  

Data collected through literature review, current practice evaluation, and an extensive 

chart review will help determine the benefits of a normothermia protocol with particular 

attention to total joint arthroplasties. Findings from this analysis will inform an adapted ITM 

protocol designed to optimize patient safety in anesthetic care, providing anesthesia providers 

with an up-to-date pamphlet to reduce adverse events. This safety-focused project ultimately 

supports the development of evidence-based ITM protocol specifically for ortho patients. 
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CHAPTER 2: LITERATURE REVIEW 

Background and Purpose of the Literature Review  

Inadvertent intraoperative hypothermia (IIH) is a significant concern for patients 

undergoing orthopedic surgeries and procedures. Despite widely available effective intervention 

strategies to prevent IIH, its incidence remains high, reflecting the suboptimal quality of surgical 

care. The evaluation of the current, institution-wide intraoperative temperature management 

(ITM) protocol is needed to address this issue. This literature review aims to identify the best 

practices and ITM protocols reported in the literature for orthopedic or other surgical patient 

populations. By synthesizing the available evidence, this review aims to inform the development 

and implementation of effective ITM protocols to reduce the burden of IIH and improve patient 

outcomes. 

Database Search 

 To determine the most effective intervention strategies to prevent IIH for orthopedic 

patients, a comprehensive literature review was conducted using the databases PubMed, 

Cochrane Library, MEDLINE, and CINAHL Complete. The inclusion criteria for this search 

included studies published within the last 10 years (January 2015 to October 2024), peer-

reviewed articles involving human subjects, and English-language publications. Key search 

terms included “inadvertent perioperative hypothermia,” “orthopedic surgery,” “total joint 

arthroplasty,” “intraoperative temperature management protocol,” and “anesthesia.” The initial 

search yielded 2,305 articles. 

Guided by an experienced reference librarian, the search process was refined to ensure 

thorough coverage of relevant terms and sources. Additionally, two independent reviewers were 

involved to enhance the quality and rigor of the review process by screening titles, abstracts, and 
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implications for relevance to the clinical question on temperature management in patients 

undergoing orthopedic surgeries and procedures. Following this screening, 25 full-text articles 

were selected for further critique, with 11 studies meeting all inclusion criteria. These studies 

provide insights into perioperative considerations, such as the prevalence and significant impact 

of IIH, the pathophysiological process of IIH, potential contributing factors, high-risk 

populations, potential complications and prognosis of IIH, and most effective and commonly 

adopted intervention strategies. The following literature synthesis will support the development 

of an evidence-based ITM protocol for optimized anesthetic care in this patient population. 

Incidence of Inadvertent Intraoperative Hypothermia (IIH) 

 According to the literature, the prevalence of inadvertent intraoperative hypothermia 

(IIH) remains relatively high among patients undergoing orthopedic and other surgical 

procedures. Studies have reported IIH rates ranging from 20% to 90% in surgical patients, 

depending on the type of surgery and temperature monitoring methods used (Simpson et al., 

2018). The overall incidence of hypothermia was 52.7% in patients undergoing shoulder 

arthroplasty (Jildeh et al., 2018). In the specific context of orthopedic surgeries, studies have 

reported IIH rates as high as 30-65% in patients undergoing total joint arthroplasty, such as hip 

and knee procedures. (Simpson et al., 2018). Despite nearly two years of enhanced temperature 

management efforts, Atrium Health’s system-wide rate of normothermia in hip and knee 

arthroplasties averaged 65% (Evans, 2024). Even with increased awareness and implementation 

of active warming techniques, IIH remains a common occurrence, indicating a clear need for 

more effective prevention strategies and standardized intraoperative temperature management 

(ITM) protocols. The prevalence of IIH highlights the importance of identifying best practices 

and developing comprehensive interventions to reliably maintain normothermia in the 
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perioperative setting, especially for high-risk orthopedic procedures. Addressing this preventable 

iatrogenic issue can lead to significant improvements in surgical outcomes and patient safety. 

Impact of IIH  

The high prevalence of inadvertent intraoperative hypothermia (IIH) poses a significant 

challenge due to its profound impact on patient outcomes and healthcare quality. IIH is 

associated with an increased risk of surgical site infections, impaired wound healing, increased 

blood loss, and other postoperative complications. Furthermore, this often results in prolonged 

hospital stays, higher healthcare costs, and elevated mortality rates. Physiologically, hypothermia 

disrupts normal thermoregulation and is further dysregulated when undergoing general or 

neuraxial anesthesia, leading to increased coagulopathy, impaired immune responses, and 

delayed drug metabolism. Additionally, hypothermia-induced shivering exacerbates the 

sympathetic nervous response, contributing to patient pain and discomfort. The persistent 

prevalence of IIH reflects suboptimal management and shows a need to revise the current 

temperature management protocol. 

IIH Complications Among Patients with Orthopedic Surgeries  

Intraoperative hypothermia is associated with an increased risk for complications such as 

thromboembolic and cardiovascular events, increased hospital length of stay, and increased 

infection risks (Jildeh et al., 2018). A correlation between patients undergoing shoulder 

arthroplasty and intraoperative hypothermia has been found in numerous studies. Furthermore, 

those at risk for intraoperative hypothermia during shoulder arthroplasty include older age, lower 

body mass index (BMI), lower white blood cell count, and the use of an interscalene nerve block 

(Jildeh et al., 2018). Knowing the association between shoulder arthroplasty and hypothermia 

and the population that is at an even greater risk for developing intraoperative hypothermia 
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during this surgery, intraoperative hypothermia needs to be prevented to ensure better outcomes 

in our patients.  

 Hip arthroplasties are associated with significant trauma, large incisions, increased blood 

loss, and impaired coagulation (Zhao et al., 2023). These procedures are often performed on 

elderly patients under general or neuraxial anesthesia, both of which impair thermoregulation 

and further increase the risk of intraoperative hypothermia (Matos et al., 2018). Despite various 

preventative measures, hypothermia remains a common complication following total hip 

arthroplasties.  

 With a growing elderly population, the demand for total joint replacement procedures is 

expected to rise in the coming years (Pollock, 2016). Total knee arthroplasty is considered one of 

the most common orthopedic procedures, with infection being the most common complication of 

this procedure (Srivastava, 2019). Considering these statistics, improvement is needed for these 

procedures to achieve a lower infection rate among patients (Garceau et al., 2023). 

Evidence-based ITM protocol 

Several professional organizations have established guidelines for perioperative 

temperature management to prevent hypothermia and improve patient outcomes. The American 

Association of Nurse Anesthesiology (AANA) and the American Society of Anesthesiologists 

(ASA) provide similar evidence-based care standards emphasizing continuous core temperature 

monitoring, active and passive warming techniques, and environmental controls to maintain 

normothermia perioperatively. 

Both organizations share key principles in their guidelines; refer to Appendix G.  The 

AANA and ASA recommend temperature monitoring when general or neuraxial anesthesia is 

required for greater than thirty minutes and when significant temperature changes are intended, 
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anticipated, and expected (AANA, 2019); ASA, 2020). Active and passive warming strategies 

should be implemented. Forced-air warming systems prevent hypothermia, reduce postoperative 

shivering, and enhance patient comfort (Silverstein et al., 2013). 

Prewarming for fifteen to thirty minutes using forced-air warming before anesthesia 

administration is advised, particularly for patients with an initial temperature below 36°C, those 

undergoing regional anesthesia, or high-risk populations (Garceau et al., 2023). Intraoperative 

core temperature monitoring is standardized through esophageal, bladder, or nasopharyngeal 

probes with general anesthesia, with documentation at fifteen-minute intervals. Intraoperative 

warming measures include perioperative forced-air warming systems, warm fluids IV fluids 

greater than 500 mL, and environmental controls such as operating room (OR) temperatures at or 

above 20°C until active warming measures are implemented (Garceau et al., 2023). 

Additionally, normothermia should be maintained throughout the emergence and 

recovery phases to minimize complications and improve clinical outcomes, which makes 

postoperative temperature management a critical component (Silverstein et al., 2013). The 

patient’s temperature should be checked and documented upon post anesthesia care unit (PACU) 

arrival, and if hypothermic, warming should continue until the patient achieves a temperature of 

at least 36°C (Silverstein et al., 2013). Both organizations emphasize comprehensive 

documentation of temperature values, active and passive warming interventions, and monitoring 

sites to enhance patient safety and optimize perioperative care. 

Based on the literature, an effective intraoperative temperature management (ITM) 

protocol for preventing inadvertent intraoperative hypothermia (IIH) in orthopedic and other 

surgical patients should include the following key components: temperature monitoring, active 

warming interventions, temperature management algorithm, standard documentation, staff 
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education and training, and quality improvement processes. Temperature monitoring should 

include continuous core body temperature monitoring using a reliable method (e.g., esophageal, 

nasopharyngeal, or bladder temperature probe), as well as monitoring of skin and ambient 

temperatures to assess heat loss.  

 Active warming interventions include the use of forced-air warming devices to maintain 

normothermia (36.5-37.5°C), adequate insulation of exposed body surfaces, and warmed 

intravenous (IV) fluid administration. The temperature management algorithm should include 

clear guidelines for interventions based on temperature thresholds. Other components of 

temperature management algorithms include triggers for initiating active warming when core 

temperature drops below 36°C and strategies to rewarm patients who become hypothermic. 

Detailed documentation of temperature measurements and warming interventions, as well as the 

inclusion of temperature data in the patient’s electronic medical record, should be a part of 

standardized documentation.  

 Lastly, staff education and training should include comprehensive training for all 

perioperative staff on the importance of temperature management and hands-on instruction on 

the proper use of temperature monitoring devices and warming equipment. Regular audits of 

temperature management practices and IIH incidence rates must be implemented for quality 

improvement processes. The key is to have a comprehensive, evidence-based protocol tailored to 

the specific needs of the surgical population, integrated into clinical workflows, and supported by 

ongoing education, monitoring, and quality improvement efforts. This holistic approach can help 

drive consistent normothermia management and improve patient outcomes. 
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Needs Assessment 

Recently, there has been a push for improved intraoperative temperature management for 

total joint procedures within the Atrium Health system within the last year. Interventions, such as 

preoperative warming and frequent temperature monitoring throughout each perioperative phase, 

have been implemented, but there is still room for improvement. Despite nearly two years of 

enhanced temperature management efforts, system-wide normothermia rates for hip and knee 

surgical patients averaged 65% (Evans, 2024). Within the Atrium Health system, the current 

normothermia protocol is suboptimal and doesn’t reflect the latest interventions or monitoring in 

practice. This quality improvement project has not been performed at Atrium Health. Still, the 

data shows the need to evaluate the current protocol compared to the current practice. 

Impact of this project  

 This project holds significant implications for improving the quality of perioperative care 

in total joint arthroplasty (TJA) patients by evaluating the accuracy and completeness of 

intraoperative temperature management (ITM) documentation in relation to established 

protocols. By identifying discrepancies between documented practices and evidenced-based 

standards from organizations such as ASPAN, AORN, ASA, and NICE, this study supports 

efforts to enhance patient safety and reduce hypothermia-related complications. Additionally, it 

highlights the role of electronic health records (EHRs) in clinical decision support, compliance 

monitoring, and continuous quality improvement. Ultimately the findings from this project may 

guide targeted educational interventions, refine protocols, and optimize EHR strategies, 

contributing to improved surgical outcomes and the standardization of best practices across 

perioperative teams.  
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Project Model  

The Plan, Do, Study, Act (PDSA) cycle is a widely adopted approach in healthcare for 

testing and implementing changes to improve processes and outcomes. It consists of the 

following steps: Plan, Do, Study, Act (Figure 2.1). We plan to thoroughly review the current ITM 

protocol used at Atrium Health and identify gaps between the current protocol and the best 

practices reported in the literature for orthopedic and other surgical populations. Based on the 

identified gaps, we will also develop a plan to adapt and improve the ITM protocol. Next, we 

will do a literature search that evaluates the best intraoperative temperature management 

protocol. We will also evaluate the current protocol through chart review, direct observation, and 

interviews. Next, we will analyze the data collected during the pilot implementation and evaluate 

our findings while identifying any additional areas for improvement. Lastly, we will disseminate 

our findings through a final written report and presentation. This interactive, data-driven 

approach will help ensure that the final ITM protocol adopted at Atrium Health is evidence-

based, effective, and sustainable, ultimately reducing the burden of IIH and improving patient 

safety and outcomes. 
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Figure 1- PDSA Model. Note: This figure depicts each element of the PDSA model. From QI 

Framework by EMSC Innovation and Improvement.Adapted from Testing for Improvement, US 

Department of Health and Human Services, Health Resources and Services Administration. April 

2011. 
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CHAPTER 3: METHODOLOGY 

Project Design 

This project employs a retrospective chart review to evaluate compliance with national 

guidelines for ITM within a comprehensive health system in the southeastern United States. The 

primary objective is to investigate patient charts to determine the incidence of intraoperative 

hypothermia in total joint surgeries and compare the results to the current evidence-based 

practice guidelines for intraoperative hypothermia management protocols. Prior to reviewing the 

patient's charts, Institutional Review Board approval was obtained.   

Sample 

For this project, 30 charts will be reviewed. The sample consists of patients who received 

a total hip arthroplasty, total knee arthroplasty, or total shoulder arthroplasty at Atrium Health 

Pineville. Utilizing a retrospective design, this project will analyze surgeries that were performed 

from May 2025 to August 2025. Inclusion criteria for the sample includes female and male 

patients between 18-99 years old who received an elective total knee, hip, or shoulder 

arthroplasty. Exclusion criteria includes pediatrics under age 18 years old, obstetrics, and 

emergency traumas. Patients identified as high risk for inadvertent perioperative hypothermia are 

elderly patients, those with low Body Mass Index <24.9 kg/m2 (BMI), ASA >2, those with 

prolonged surgical procedures, and those with preoperative temperature < 36 degrees Celsius 

(Garceau et al., 2023).  

Setting  

This study will be conducted at Atrium Health Pineville. Atrium Health is a nationally 

recognized leader in improving patient outcomes through cutting-edge research, education, and 

empathetic patient care. Atrium Health, located in Charlotte, North Carolina, is part of Advocate 
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Health, the third largest nonprofit health system in the United States. Atrium Health Pineville has 

provided excellent patient care to South Charlotte, Ballantyne, Fort Mill, Rock Hill, and beyond 

since 1987. Due to the growing needs of this area, Pineville has expanded its campus and 

services, and they now offer 235 beds and 14 operating rooms. Atrium Health Pineville has been 

named one of IBM Watson’s Top 50 Cardiovascular Hospitals for 4 years in a row. In 2021, 

Atrium Health Pineville was named a Best Hospital for Maternity by U.S. News and World 

Report. Pineville offers an array of superior services, from robotic surgery, neurosurgery, to 

pediatric urology and more. Atrium Health Pineville will make sure its patients get the best 

quality patient care. 

Data Collection/Measurement Tools   

The retrospective chart review included reviewing temperature trends throughout each 

perioperative phase to analyze the incidence of hypothermic episodes and the interventions used 

to combat and maintain normothermia. A statistical analysis chart was utilized to organize and 

trend data obtained from chart reviews from electronic medical records and using Epic’s Slicer 

Dicer. Data collection included the patient’s age, ASA status, BMI, sex, type of total joint 

procedure, type of anesthesia received (general, peripheral regional, neuraxial, or combination), 

documented pre-operative, intraoperative, and postoperative temperatures, temperature 

monitoring sites, the incidence of hypothermia, and temperature management interventions 

performed. From these criteria, it will be determined if each patient encounter adhered to the 

current protocol and the differences in temperature management will be listed.  

The chart audit process took two weeks to complete. Frequent meetings were held with 

the other group members to discuss issues found in the data collection process and how to code 

the data into the excel spreadsheet. This included determining to put the duration of surgery in as 
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minutes and use Fahrenheit for all temperatures. Once all data was collected and standardized 

amongst each clinical site the data was cleaned and the data collected was completed.  

Project Procedures  

 Data for this study is collected through a chart review of assigned patients undergoing 

total joint replacements in the EPIC electronic medical record (EMR). The ITM chart audit 

checklist was completed for each patient, refer to Appendix D for the checklist. The patient 

received 1 point for each of the following factors: use of a Bair Hugger, warmed IV fluids, and 

warmed blankets. These factors were found under the anesthesia record for each procedure. 

Next, the type of anesthetic the patient received: general, regional, or a combination of both was 

assessed. This information can also be found under the anesthesia record for the procedure. Next, 

the three different times the temperature was taken: preoperative, intraoperative, and 

postoperative was evaluated. The source of each temperature was also documented: Intranasal, 

esophageal, axillary, bladder, and Pulmonary artery catheter. The patient will be flagged for any 

temperature under 36 degrees Celsius. Additional data collected included if the patient was 

warmed in the preoperative holding area prior to surgery.  

Data Analysis  

All statistical analyses will be conducted using R (version 4.0.2, R Foundation for 

Statistical Computing, Vienna, Austria) with a significance level of 0.05. Before conducting the 

statistical analysis, data will undergo pre-analysis screening to identify coding errors, outliers, 

and data skewness, ensuring any necessary data cleaning is addressed. A statistician will be 

consulted to minimize coding errors. A chart review will be performed to identify missing data. 

Any unresolved issues or missing data that remained were addressed and resolved through 

consultation with the statistician and the primary advisor. 
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Descriptive statistics (means, standard deviations, median, interquartile range, number, 

percentages, and frequencies) will be calculated for all variables. Demographic characteristics of 

the study population will be summarized as means and standard deviations for continuous 

variables and as frequencies and percentages for categorical variables. All statistical tests are 

two-tailed. Data will be assessed for normality, and the mean and standard deviation will be used 

as measures of central tendency for normally distributed data. 

Chi-square (χ²) tests will be used to describe and compare frequencies. The student t-tests 

will be applied to evaluate significant differences in documentation discrepancies. Pearson’s 

correlation coefficients will be used to identify potential factors for guideline adherence and 

documentation accuracy. 

Data Management and Security  

 During the chart review process, we will ensure all patient information is de-identified to 

protect their privacy. For sample selection, we will maintain an equitable approach to ensure the 

data accurately represents the population. We are committed to transparency regarding the 

accuracy of our findings and any unforeseen variable that may arise during the research process. 

As previously stated, Institutional Review Board (IRB) approval will be obtained prior to 

initiating data collection. Our goal is to develop a quality improvement project that enhances the 

temperature management protocol in the operating room, ultimately improving patient 

outcomes.  

 Each patient will be assigned a unique study code (ID) for data entry, tracking, and 

analysis. All data will be stored in a secure, IRB-approved, web-based folder that is password-

protected and accessible only to project members. Additionally, UNC Charlotte and the 

participating healthcare facilities have a unified policy for protecting patient privacy, in full 
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compliance with the Health Insurance Portability and Accountability Act (HIPAA) of 1996. Both 

the project and its personnel adhere to the privacy policies of these organizations and strictly 

follow protocols for human subject protection during data analysis. These measures will be 

enforced throughout the project to ensure the privacy and security of participants.  

Timeline  

The timeline (Appendix C) details the key activities for this quality improvement project, 

including the start and end dates for each task. While these projected dates provide a clear 

framework, unforeseen delays may arise, requiring adjustments as necessary. Some tasks may 

also take longer than initially anticipated. Between August and September 2024, we identified 

our project topic and developed clinical questions. A literature review was conducted in August 

and September 2024 to assess the project’s significance. By December 2024, we had formed our 

scholarly committee and received approval from its members. At the start of the Spring 2025 

semester, we will refine our project objectives and finalize the proposal. Following the proposal 

defense in April 2025, we will initiate the IRB application process in May 2025. Once IRB 

approval is received, we will proceed with the project according to the timeline outlined in 

Appendix C. Data collection and analysis will take place from June to July 2025, with the report 

being generated in early July 2025. We plan to finalize the scholarly project report, conduct the 

oral defense, and present our findings at a national conference in December 2025. For a detailed 

timeline and anticipated completion dates for each task, refer to Appendix C.  
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CHAPTER 4: RESULTS 

Overview 

 This retrospective chart review evaluated the compliance with intraoperative temperature 

management (ITM) protocols and the incidence of inadvertent intraoperative hypothermia (IIH) 

in patients that received a total joint arthroplasty at Atrium Health Pineville. This chapter 

presents the quantitative results of the quality improvement project assessing intraoperative 

temperature management (ITM) and adherence to institutional and national standards during 

total joint arthroplasty procedures at Atrium Health Pineville. Aligned with the project’s purpose 

and the Plan-Do-Study-Act (PDSA) framework described in the proposal, the “Study” phase 

centered on evaluating current clinical practices, identifying variations, and measuring 

compliance with the inadvertent intraoperative hypothermia (IIH) protocol. Results are reported 

through four tables summarizing patient demographics, temperature management trends, 

incidence of hypothermia, and protocol adherence. These results serve as the empirical basis for 

the protocol refinements and quality improvement recommendations presented in Chapter 5.  

Table 1: Patient Demographics, Surgical, and Anesthetic Characteristics  

The analysis comprised of 30 adult surgical patients who underwent an elective total joint 

arthroplasty between May and August 2025. Table 1 summarizes the patient demographics, 

surgical, and anesthetic characteristics of the study sample. The average patient age was 66.1 

years (SD = 12.08), and 46.7% of participants were female. The mean body mass index (BMI) 

was 31.5 kg/m² (SD = 5.94), indicating that most patients were classified as obese. 

There was an even distribution of surgical procedures across the three major total joint 

arthroplasty types, with 33.3% each undergoing total hip arthroplasty, total knee arthroplasty, and 
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total shoulder arthroplasty. No cases of bilateral knee arthroplasty were included. The average 

surgery duration was 140.17 minutes (SD = 31.09).  

Regarding anesthesia, spinal anesthesia was the most frequently used technique (50%), 

followed by general anesthesia (33.3%). A smaller proportion of cases involved peripheral nerve 

block (PNB) either alone (3.3%) or in combination with spinal (3.3%) or general anesthesia 

(10%). 

Table 1 

Patient Demographic, Surgical, and Anesthetic Characteristics 

Variable  n % Mean SD 

Age (years)  
   

66.10 12.081 

Female   14 46.7%   

BMI (Kg/m2)  
 

  31.50 5.941 

Type of surgery  Total hip arthroplasty 10 33.3%   

Total knee arthroplasty 10 33.3%   

Total shoulder arthroplasty 10 33.3%   

Bilateral knee arthroplasty 0 0%   

Surgery duration (minutes)   140.17 31.086 

Anesthesia type  General  10 33.3%  
 

Regional Spinal  15 50%  
 

Regional PNB  1 3.3%  
 

Spinal + PNB 1 3.3%  
 

General + PNB 3 10%   

Table 2: Perioperative Temperature Management  

Table 2 describes perioperative temperature management variables. The operating room 

temperature was undocumented in 16.7% of cases with a mean recorded operating room 
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temperature of 66.1°F (SD = 2.05). The average preoperative temperature was 97.76°F (SD = 

0.52), most frequently measured at the temporal site (76.7%). Other preoperative temperatures 

were measured orally (16.7%) or skin (3.3%) or undocumented (3.3%). Prewarming was 

initiated for all patients (100%).  

 The mean minimum intraoperative temperature was 96.76°F (SD=0.69), while the mean 

maximum intraoperative temperature was 97.79°F (SD=0.69). The most frequently used 

intraoperative temperature monitoring site was a skin temperature (60%), followed by 

esophageal (13.3%), nasopharyngeal (10%) and tympanic (3.3%). There was a lack of 

documentation of measurement site in 13.3% of cases and one false measurement (3.3%) was 

reported. 

 The mean postoperative temperature was 97.94°F (SD= 0.58). The postoperative 

temperature was most often measured temporally (70%), followed by skin (16.7%), and orally 

(3.3)%. There were 0 (0%) axillary temperatures documented and 3 (10%) had undocumented 

locations for postoperative temperature site.  

 The incidence of hypothermia occurred in 13 (43.3%) of patients despite universal 

prewarming. The predominant intraoperative warming method was forced air warming (66.7%). 

Conductive warming was rarely used (3.3%). There was a lack of warming method 

documentation in 30% of cases.   

Table 2 

Perioperative Temperature Management Variables  

Variable (N) Category/Units n % Mean SD 

OR room temperature 

documented (Y/N) 

Undocumented  5 16.7%   
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Table 2 

Perioperative Temperature Management Variables (continued) 

OR room temperature 

(°F) 

   

66.0992 2.05 

Pre-op temp (°F) 
  

 97.76 0.518 

Pre-op temp site Temporal  23 76.7%   

 
Skin  1 3.3%   

 Oral  5 16.7%   

 
Undocumented  1 3.3%   

Prewarming initiated  
 

30 100%   

Intra-op temp min (°F) 
  

 96.7580 0.687 

Intra-op temp max (°F) 
  

 97.7920 0.689 

Intra-op temp site     
  

 
Tympanic  1 3.3% 

  

 Skin  18 60%   

 Axillary  0 0   

 Esophageal  4 13.3%   

 Nasopharynx  3 10%   

 3 sites  0 0%   

 2 sites  0 0%   

 Undocumented 4 13.3%   

Occurrence of false 

reading  

 1 3.3%   

Post-op temp (°F) 
   

97.9393 0.575 

Post-op temp site  Temporal  21 70% 
  

 
Skin  5 16.7% 

  

 
Oral  1 3.3% 
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Table 2 

Perioperative Temperature Management Variables (continued) 

 Axillary  0 0%   

 Not documented  3 10%   

Incidence of hypothermia 

(Y/N) 

 

13 43.3% 

  

Types of IOP 

management  

Conductive 

1 3.3% 

  

 
Forced air 20 66.7% 

  

 
Warm fluid + Forced air  0 0% 

  

 Undocumented  9 30%   

Table 3: Incidence of Hypothermia Comparison 

Table 3 compares demographic, surgical, and perioperative temperature management 

variables that lead to intraoperative hypothermia. Despite literature that suggests otherwise, 

patients who experienced hypothermia were slightly younger (mean age 62.3 years) than those 

without hypothermia (69.0 years, p = 0.082). The patients who experienced hypothermia 

typically had a higher BMI (33.08) than those without hypothermia (30.29).  

The surgical type and anesthesia method did not vary significantly between groups. 

Operating room temperature and surgery duration were comparable between groups, with no 

significant differences (p > 0.4). However, several temperature-related measures were 

significantly associated with hypothermia. Patients in the hypothermia group had a lower 

minimum intraoperative temperature (mean 96.18°F vs. 97.20°F, p = 0.019**), identifying this 

variable as a key predictor of hypothermia. Preoperative temperature trended lower in the 

hypothermia group (97.48°F vs. 97.98°F, p = 0.087). 
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Intraoperative temperature measurement methods varied: the hypothermia group 

primarily used skin sites (69.2%), whereas the non-hypothermia group more often used 

esophageal sites (23.5%), suggesting differences in monitoring accuracy. 

Postoperative temperatures were nearly identical between groups. Forced-air warming 

was more frequently used in the hypothermia group (46.2%) compared with 17.6% in the non-

hypothermia group, though not statistically significant (p = 0.093). Protocol adherence was 

higher among normothermic patients (82.4% vs. 53.8%, p = 0.091), indicating that consistent 

compliance with temperature management protocols may help prevent hypothermia. 

Table 3 

Incidence of Hypothermia Comparison  

Outcome Hypother

mia  

Group 

Mean or 

N 

Hypothermia 

Group SD or % 

Non- 

Hypothermia 

Group Mean 

or N 

Non- 

Hypothermi

a Group SD 

or % 

Test  p 

Age (years)  62.31 13.925 69.00 9.925 3.261 0.082* 

Female  7 53.8% 7 41.2% .475 0.491 

Male  6 46.2% 10 58.8%  

BMI (Kg/m2)  33.08 5.220 30.29 6.322 0.987 0.329 

Type of surgery      1.086 0.581 

Total hip 

arthroplasty 

5 38.5% 5 29.4%  

Total knee 

arthroplasty 

5 38.5% 5 29.4% 

Total shoulder 

arthroplasty 

3 23.1% 7 41.2% 

OR room temp 

documented  

10 76.9% 15 88.2% .679 0.410 

Surgery 

duration 

(minutes) 

143.46 33.253 137.65 30.110 0.071 0.792 

Anesthesia type  13 43.33% 17 56.67% 4.615 0.329 

OR room temp 65.9660 1.84552 66.1880 2.22800 0.427 0.520 

Pre-op temp 

(°F) 

97.4785 0.56518 97.9753 0.36623 3.154 0.087* 

Intra-op temp 

min (°F) 

96.1769 0.62620 97.2024 0.28124 6.254 0.019** 

Intra-op temp 

max (°F) 

97.3815 0.57778 98.1059 0.60728 0.205 0.654 
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Table 3 

Incidence of Hypothermia Comparison (continued) 

Intra-op temp 

site: 

    7.214 0.407 

Tympanic  1 7.7% 0 0.0%  

Skin  9 69.2% 9 52.9% 

Esophageal  0 0.0% 4 23.5% 

Nasopharynx  1 7.7% 2 11.8% 

Undocumented 2 15.4% 2 11.8% 

Post-op temp 

(°F) 

97.8754 0.58196 97.9882 0.58361 0.000 0.985 

IOP 

management 

1 7.7% 0 0.0% 4.751 0.093* 

Conductive 6 46.2% 14 82.4%  

Forced air 6 46.2% 3 17.6% 

Undocumented  1 7.7% 0 0.0% 

Adhere to 

protocol   

7 53.8% 14 82.4% 2.851 0.091* 

 

Table 4: Protocol Adherence Outcome Comparison  

Table 4 compares demographic, surgical, and perioperative temperature management 

variables between patients whose care adhered to the intraoperative temperature management 

(ITM) protocol and those who did not. Demographic characteristics were similar across groups. 

The mean age of adherent patients was 65.1 years compared to 68.4 years in the non-adherent 

group (p = 0.570). The adherent group had a higher proportion of males (61.9%) than the non-

adherent group (33.3%), though this difference was not statistically significant (p = 0.151). BMI 

values were also comparable between groups (31.86 vs. 30.67 kg/m², p = 0.680). 

Surgical characteristics—including type of arthroplasty, anesthesia method, OR room 

temperature, and surgery duration—did not differ significantly between groups (p > 0.25). 

Although preoperative temperatures were slightly lower in the adherent group (97.74°F vs. 

97.80°F, p = 0.068), this difference was not statistically significant. Intraoperative temperature 

sites showed a notable distinction (p = 0.067): adherent cases used a broader range of accurate 
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core temperature sites (e.g., esophageal 19.0%, nasopharyngeal 9.5%), while 44.4% of non-

adherent cases had undocumented temperature sites, indicating weaker documentation practices. 

The most notable difference appeared in intraoperative warming (IOP) management (p < 0.001). 

Nearly all adherent cases (95.2%) used forced-air warming, whereas all non-adherent cases 

(100%) lacked documented warming interventions suggesting no warming intervention was 

used. These results provide the basis for interpreting the implications discussed in Chapter V.  

Table 4 

Protocol Adherence Outcome Comparison  

Outcome Adherent 

Group 

Mean or N 

Adherent 

Group SD 

or % 

Non-

adherent 

Group 

Mean or 

N 

Non-

adherent 

Group SD 

or % 

Test p 

Age (years)  65.10 11.480 68.44 13.812 0.330 0.570 

Female  8 38.1% 6 66.7% 2.066a 0.151 

Male 13 61.9% 3 33.3%  

BMI (Kg/m2)  31.86 5.738 30.67 6.671 0.174 0.680 

Type of surgery      .952a 0.621 

Total hip arthroplasty 8 38.1% 2 22.2%  

Total knee arthroplasty 6 28.6% 4 44.4% 

Total shoulder 

arthroplasty 

7 33.3% 3 33.3% 

Anesthesia type     2.698a 0.609 

General  6 28.60% 4 44.40%  

Regional Spinal  10 47.60% 5 55.60%  

Regional PNB  1 4.80% 0 0.00%  
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Table 4 

Protocol Adherence Outcome Comparison (continued) 

Spinal + PNB 1 4.80% 0 0.00%  

General + PNB 3 14.30% 0 0.00%  

OR room temp 

documented  18 85.70% 7 77.80% .286a 0.593 

Surgery duration 

(minutes) 

140.00 28.983 140.56 37.454 1.342 0.257 

OR room temperature 

(°F) 

65.9400 2.13713 66.5086 1.87843 0.116 0.736 

Pre-op temp (°F) 97.7429 0.48267 97.8000 0.62426 3.607 0.068* 

Intra-op temp min (°F) 96.7657 0.74133 96.7400 0.58327 0.555 0.462 

Intra-op temp max (°F) 97.8343 0.70456 97.6933 0.68176 0.200 0.658 

Intra-op temp site      13.220a 0.067* 

Tympanic  1 4.8% 0 0.0%   

Skin  14 66.7% 4 44.4%   

Esophageal  4 19.0% 0 0.0%   

Nasopharynx  2 9.5% 1 11.1%   

Undocumented 0 0.0% 4 44.4%   

Post-op temp (°F) 97.9686 0.58438 97.8711 0.58285 0.003 0.959 

IOP management     30.000a <0.001*** 

Conductive 1 4.8% 0 0.0%  

Forced air 20 95.2% 0 0.0% 

Undocumented  0 0.0% 9 100.0% 

Summary of Findings 

 Despite adequate prewarming interventions, 43.3% of patients experienced intraoperative 

hypothermia, indicating a clear challenge managing intraoperative temperature. The mean 
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intraoperative temperature was 66.1°F, demonstrating temperatures below recommended 

guidelines and potentially leading to IIH. Despite current understanding, the average age of those 

that experienced IIH was 62, while the average age of those who did not experience IIH was 69. 

This could be attributed to possibly more precautions taken with the elderly patients than the 

younger patients. A lower preoperative temperature was shown to be a significant indicator for 

IIH demonstrated by a mean temperature of 97.5°F for those that experienced IIH versus a mean 

preoperative temperature of 98°F for those that did not experience IIH. Adherence to the protocol 

was identified as a significant predictor of appropriate warming modalities (p < 0.091), 

highlighting the critical role of maintaining consistent compliance with institutional guidelines. 

Using core temperature measurements provided more accurate readings and compared to non-

core temperature measurements. However, using a core temperature measurement may not 

always be applicable in cases such as a patient under spinal anesthesia. Using a forced air 

warmer showed to reduce the incidence of IIH. The lack of documentation of a warming 

intervention was an evident issue leading to lack of understanding if warming interventions were 

initiated or not when hypothermia was experienced. Overall, despite adequate prewarming 

interventions, continuous normothermia was not maintained throughout the perioperative period, 

highlighting the need for frequent chart auditing to ensure compliance with ITM protocols and 

regular education and training regarding appropriate documentation.   
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CHAPTER 5: DISCUSSION 

Discussion and Significance 

Inadvertent intraoperative hypothermia (IIH), defined as a core body temperature below 

36°C, is a frequent yet preventable complication in total joint arthroplasties. IIH leads to 

increased risk of infections, impaired wound healing, hemodynamic instability, increased 

coagulopathy, impaired immune response, increased sympathetic response, and delayed drug 

metabolism. The goal of this project was to evaluate the compliance with intraoperative 

temperature management (ITM) documentation and interventions during total joint arthroplasties 

and to identify deviations from best practices and assess the need for revisions to Atrium 

Health’s standardized ITM protocol. A retrospective chart review of 30 elective total hip, knee, 

and shoulder arthroplasty cases performed between May and August 2025 across three Atrium 

Health hospitals was conducted. Data was collected using an ITM chart audit checklist and 

analyzed with descriptive and inferential statistics following the Plan-Do-Study-Act (PDSA) 

framework. Using this data, we can identify weaknesses in current protocols and offer 

suggestions for improvements to ultimately improve patient outcomes and create safer practice 

guidelines.  

Interpretation of Major Findings 

Table 1 summarizes the patient demographics, surgical, and anesthetic characteristics of the 

study sample. The data found in Table 1 showed that the majority of the sample consisted of 

older, obese individuals. It is not surprising that the sample consisted of a geriatric population as 

Pollock (2016) stated “With a growing elderly population, the demand for total joint replacement 

procedures is expected to rise in the coming years”. There was an even distribution of cases with 

the average surgery lasting 140 minutes. The most common anesthetic was a spinal followed by 
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a general. Overall, the sample consisted primarily of older adults with obesity undergoing a 

balanced distribution of total joint arthroplasty types with various anesthetic approaches.  

Table 2 describes perioperative temperature management variables. The mean operating 

room temperature was documented at 66.1°F. According to Garceau et al. (2023), intraoperative 

warming measures include an OR temperature at or above 20°C (68°F). Therefore, the average 

OR temperature is less than recommended. Preoperative warming was initiated in 100% of 

patients. This follows intraoperative hypothermia protocols that suggest prewarming for fifteen 

to thirty minutes using forced air warming before anesthesia (Garceau et al., 2023). The most 

used intraoperative temperature monitoring site was skin temperature, which was used in 60% of 

cases. This is most likely since spinal anesthesia was the most frequently used technique (50%) 

in which using an invasive core temperature such as an esophageal or nasopharyngeal 

temperature monitoring device would not be desirable for patients. The mean postoperative 

temperature was 97.94°F despite whether intraoperative hypothermia occurred. This may be due 

to retaking the temperature until an adequate temperature (>36°C or 96.8°F) was obtained. The 

incidence of hypothermia occurred in 43.3% of patients despite adequate prewarming. This 

suggests that more interventions are needed intraoperatively to prevent hypothermia. Forced air 

warming was used in 66.7% of cases, however, 30% of cases did not chart a warming method. 

This suggests that in 30% of cases a warming method was not used or that inadequate 

charting/documentation occurred.  

A common trend demonstrated by Table 2 is the lack of consistent documentation. There was 

a lack of OR temperature documentation in 16.7% of cases. There was a lack of temperature site 

documentation occurring 3.3% preoperatively, 13.3% intraoperatively, and 10% postoperatively. 

Furthermore, there was a lack of documentation of intraoperative warming methods in 30% of 
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cases. This demonstrates the need that perioperative staff need to be informed on the importance 

of adequate charting.  

Table 3 compares demographic, surgical, and perioperative temperature management 

variables that lead to intraoperative hypothermia. Age was a significant variable showing that the 

mean age of the group that developed hypothermia was 62 while the mean age of the group that 

did not develop hypothermia was 69 with a significant p value of 0.082. This data goes against 

what literature has revealed. The reason for this could be that the older patients had general 

anesthetics which usually have more accurate temperature monitoring and easier means of 

warming interventions such as forced air warming. Another factor could be that more aggressive 

warming measures were taken for the elderly population than the younger group.  

Another significant variable described in Table 3 was the preoperative temperature with a 

p-value of 0.087. For the hypothermia group, the mean preoperative temperature was 96.17°F. 

The mean preoperative temperature for the non-hypothermia group was 97.20°F. This suggests 

that lower preoperative temperatures indicate a higher chance of developing IIH. Similarly, the 

mean intraoperative temperature revealed a significant p-value of 0.019. The intraoperative 

temperature mean for the hypothermia group was 96.18°F while the non-hypothermia group 

mean was 97.20°F.  

Another significant variable was the use of a forced air warmer with a p-value of 0.093. 

The forced air warmer was used in 46.2% of patients that experienced hypothermia while only 

being used in 17.6% of patients who did not experience hypothermia. This indicates that the 

forced air warmer was utilized once hypothermia was established. Lastly, whether providers 

adhered to the intraoperative temperature management protocol demonstrated a significance as to 

whether the patient experienced hypothermia as shown by a p-value of 0.091. In those that 
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experienced hypothermia, only 53.8% of providers adhered to the ITM protocol. In the patients 

that did not experience hypothermia, 82.4% of the providers adhered to the ITM protocol. This 

significantly demonstrates that adhering to the ITM protocol can help prevent IIH.  

Table 4 compares demographic, surgical, and perioperative temperature management 

variables between patients whose care adhered to the ITM protocol and those who did not. 

Overall patient demographics did not demonstrate a significance to adhering to the ITM protocol. 

The type of surgery performed did not show to be significant for adhering to the ITM protocol as 

all surgery types adhered to the protocol similarly. The type of anesthetic performed did not 

prove to be a significant factor in adhering to the ITM protocol.  

 The intraoperative temperature measurement site proved to be a significant 

variable in developing IIH and adhering to the protocol (p = 0.067). Using core temperature 

monitoring sites such as esophageal, nasopharyngeal, or tympanic provided more accurate 

measurements of core body temperature and less incidence of IIH compared to non-core body 

temperature monitoring sites such as skin and oral temperatures. The standardization of a core 

temperature monitoring device will help improve the accuracy of temperatures and ensure the 

temperature is correctly being monitored in all phases of the operation.  

 The use of a forced air warmer was a significant variable in those that adhered to the ITM 

protocol with a p-value of <0.001. Those that adhered to the ITM protocol used a forced air 

warmer 95.2% of the time. The use of a forced air warmer is a part of the ITM protocol, so using 

this warming device indicates an adherence to the protocol. Those that did not use a warming 

device or did not document the use of a warming device did not adhere to the ITM protocol.    
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Strengths and Limitations 

 This study demonstrated numerous strengths and weaknesses. One strength of this study 

was that it was able to identify trends in data in order to suggest improvements to current ITM 

protocols. This study revealed invaluable data that can be used to help facilities update their 

protocols which will help improve patient outcomes. A limitation of this study was the small 

sample size of only 30 patients. Due to the inability to conduct chart review until IRB approval 

was obtained, the amount of time available to conduct a chart review was limited, thus indicating 

the need for a smaller sample size. In the future, using a larger sample will lead to even more 

accurate data. Furthermore, age was a limitation as the general population receiving total joint 

arthroplasties is the older population. Therefore, it remains unclear the impact of age when the 

sample study highly consists of a geriatric population. Another limitation of this study was the 

inability to access the 15-minute assessment during the intraoperative phase of the procedure. If 

we were allowed access to view this assessment, we could have potentially been able to identify 

whether additional warming methods were utilized. Lastly, this study did not review any 

outcomes regarding the effects of hypothermia on patient outcomes such as increased incidence 

of infection, longer duration of hospital stay, or patient dissatisfaction 

Implications for Practice, Education, and Policy 

 From the results of this study, it is recommended that all Atrium Health facilities utilize a 

standard updated intraoperative management protocol that mandates the use of a core 

temperature monitoring site in all phases of the procedure. Regular meetings with all Atrium 

Health facilities comparing the incidence of intraoperative hypothermia and compliance with 

ITM protocols can help determine which clinical areas are falling short and collaborate with the 

other facilities on ways to improve.  
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This study revealed that perioperative staff needs to be educated on the importance of 

appropriate charting and intraoperative temperature protocols and the negative impact of 

hypothermia on patient outcomes. There were many charts that were lacking full documentation 

which leads to the lack of compliance in adhering to the ITM protocol. Regular staff training 

including mandatory training modules and education meetings on the required documentation to 

remain compliant with the ITM protocol can help improve compliance rates and accurately 

depict warming interventions. These training modules and regular education meetings should be 

mandatory for all perioperative staff. 

 The use of a standardized temperature monitoring site can also help improve the accuracy 

in temperature monitoring across all phases of the operation. The use of a core temperature site 

must be mandatory to depict accurate patient temperatures. Using a tympanic temperature site 

would be a good tool to use for all phases of the operation and all anesthetics including general 

and regional since it is not as invasive as an esophageal or nasopharyngeal temperature. Using a 

standard temperature monitoring site can help ensure hypothermia is accurately detected in all 

phases of patient care.  

The observations of this study can be used by leadership to help implement changes and 

updates to current intraoperative hypothermia protocols and guide education for all perioperative 

staff. Leadership can implement regular education meetings regarding all updates to ITM 

protocols as well as reinforcing the mandatory charting requirements that will promote 

compliance with the protocol.  

Recommendations for Future Research  

 Recommendations for future research on intraoperative hypothermia management 

protocols include using a larger sample study. This will increase the accuracy of data and 
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produce more reliable results. Furthermore, being able to review the every 15-minute 

assessments intraoperatively will allow more access to warming methods used during the 

procedure also leading to more accurate data. Furthermore, looking into the effects of 

hypothermia in patient outcomes would be useful to see how hypothermia impacts risk of 

infections, length of stay, and patient satisfaction.   

Conclusion 

Inadvertent intraoperative hypothermia remains an evident problem for patients undergoing 

total joint arthroplasties. Despite adequate prewarming interventions, intraoperative hypothermia 

continues due to incomplete documentation, lack of protocol adherence, lack of education, and 

inconsistent monitoring practices. A standardized updated ITM protocol throughout the Atrium 

Health system is necessary to decrease the incidence of intraoperative hypothermia. Furthermore, 

regular perioperative staff education regarding adequate documentation and intraoperative 

temperature management is necessary to prevent and detect intraoperative hypothermia. This 

study highlights the value of conducting structured chart auditing to guide excellent perioperative 

practices and future evidence-based guidelines. 
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