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Abstract 

Dexmedetomidine, a α2-adrenergic agonist drug, is used during pediatric surgical procedures to 

create a balanced anesthetic and to decrease the amount of opioid and volatile anesthetic 

required, as well as incidence of emergence delirium (ED).  The purpose of this Doctor of 

Nursing Practice (DNP) project was to examine the effects of intraoperative intravenous (IV) 

dexmedetomidine on narcotic requirements, pain scores, incidence of postoperative nausea and 

vomiting (PONV), and post-anesthesia recovery unit (PACU) length of stay among pediatric 

adenotonsillectomy (T&A) and dental surgical patients aged two to eight years old in a Western 

New York children’s hospital. A retrospective chart review was conducted over 3-months.  Kurt 

Lewin’s Theory of Planned Change was the theoretical framework.  Data collected included 

intraoperative morphine administration, PACU pain scores, Pro Re Nata (PRN) (as needed) 

opioid administration in recovery, PACU duration, PONV incidence, and total perioperative 

morphine administration. For the total sample and for dental surgical procedures, intraoperative 

dexmedetomidine use resulted in a statistically significant decreased average weight-based total 

intraoperative and perioperative narcotic administration. Although an increased duration of 

PACU stay of five minutes was also found as statistically significant with intraoperative 

dexmedetomidine use, the prolonged stay was not considered detrimental to work flow in the 

ambulatory setting. Among pediatric patients, dexmedetomidine may decrease narcotic 

requirements during dental surgical procedures but may not be as beneficial in procedures 

deemed to be more painful or stimulating. Results were presented via an educational inservice at 

the project site to anesthesia providers, mentors, and hospital stakeholders. 

Keywords: dexmedetomidine, pediatric, anesthesia, ambulatory surgery 
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Every year, over 500,000 pediatric patients undergo adenotonsillectomy (T&A) surgery 

in the United States (US) (Amoils, Chang, Saynina, Wise, & Honkanen, 2016). Pediatric 

emergence and recovery from anesthesia during T&A procedures can often be tumultuous as the 

pediatric population is prone to coughing, breath holding, respiratory compromise, and 

laryngospasm (Di et al., 2017). Upon arrival to the Post Anesthesia Recovery Unit (PACU), 

approximately 80 percent of pediatric patients display symptoms of emergence delirium (ED) 

and agitation, which can result in self-injury, injury to surgical sites, negative postoperative 

behavior, accidental removal of intravenous (IV) catheters, and harm to healthcare workers, 

parents, and primary caregivers (Shi et al., 2019).  In recent years, use of intraoperative 

dexmedetomidine among anesthesia providers as an adjunct for pediatric patients has been 

increasing as dexmedetomidine has been shown to decrease opioid requirement and the amount 

of volatile anesthetic delivered (DeHart et al., 2019).  Furthermore, intraoperative 

dexmedetomidine can lead to the reduction of ED and agitation among pediatric surgical patients 

in the PACU (Li et al., 2018). 

Background & Significance 

Dexmedetomidine, a relatively new adjunct drug used in pediatric anesthesia, is a highly 

selective α2-adrenergic agonist that can be administered via IV, intranasal (IN), intramuscular 

(IM), subcutaneous, buccal, oral, and rectal routes (Sottas & Anderson, 2017). Sottas and 

Andrson (2017) stated that dexmedetomidine is particularly desirable among anesthesia 

providers because of its sedative, analgesic, sympatholytic, and anxiolytic properties. Unlike 

other sedatives, opioids, and benzodiazepines, dexmedetomidine does not cause respiratory 

depression (Sottas & Anderson, 2017). Dexmedetomidine, often used for premedication in 

pediatric patients, can also be administered as an adjunct medication intraoperatively to create a 
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balanced anesthetic which can result in decreased requirements for anesthetic gas, opioids, and 

additional sedatives (Sottas & Anderson, 2017). It is important to note that dexmedetomidine 

has not been linked to neuroapoptosis or neurodegenerative effects in infant and fetal animal 

studies, that it can reduce incidence of ED and agitation after inhalational anesthetics in children, 

that its use has resulted in reduced incidence of postoperative nausea and vomiting (PONV) in 

adults, and that it has been associated with decreased prevalence shivering after anesthesia in 

both adults and children (Sottas & Anderson, 2017). Although dexmedetomidine has many 

advantageous properties, this medication needs to be administered with caution and patients must 

be monitored closely, as the drug can cause bradycardia, hypotension, and hypertension in a 

dose-dependent fashion (Sottas & Anderson, 2017). While many clinical benefits exist 

surrounding the use of dexmedetomidine, administration is controversial and considered off-

label use for pediatric patients as this drug is not approved by the US Food and Drug 

Administration (FDA) for use in children (Cho, Yoon, Jin, & Hwang 2018). 

In effort to decrease health care costs and increase patient and family member 

satisfaction, many pediatric surgeries like T&A and dental procedures are routinely performed in 

ambulatory settings (Johr & Berger, 2015).  It is vital for anesthesia providers to tailor a patient-

centered anesthetic plan to align with the workflow goals of the ambulatory pediatric surgical 

center to deliver an anesthetic that provides a smooth induction, adequate maintenance 

anesthesia, smooth extubation, and rapid recovery (Johr & Berger, 2015). According to Li et al. 

(2018), there is a tremendous amount of surgical stimulation with oropharyngeal procedures like 

pediatric tonsillectomy, which requires flawless analgesia. Inadequate analgesia is likely to result 

in pediatric ED and agitation in the PACU which can delay PACU discharge, lead to decreased 
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patient and caregiver satisfaction, and increase workload and risk of injury for healthcare 

workers (Li et al. (2018). 

Although use of intraoperative IV dexmedetomidine for pediatric ambulatory surgical 

patients is widely supported in the literature, the use of IV dexmedetomidine for ambulatory 

T&A and dental procedures at a local children’s hospital in Western New York (WNY) was 

noted to be inconsistent. Furthermore, it was noted that at the hospital, a pediatric delirium 

assessment scale was not being used by Registered Nurses (RNs) in the PACU.  A lack of 

evidence-based research evaluating the use of intraoperative intravenous dexmedetomidine 

during general anesthesia for outpatient pediatric dental procedures currently exists. Shi et al. 

(2019) reinforced that more studies with larger sample sizes are needed examining the efficacy 

of intraoperative dexmedetomidine use among pediatric populations.   

Purpose, Aim, and Objectives

  The purpose of this Doctor of Nursing Practice (DNP) project was to examine narcotic 

requirements, pain scores, incidences of PONV, and PACU length of stay among pediatric T&A 

and dental surgical patients administered IV dexmedetomidine versus those who were not 

administered IV dexmedetomidine.  The aim of this project was to evaluate the effect of 

dexmedetomidine on narcotic requirements, pain scores, PONV, and time spent in the PACU for 

pediatric patients undergoing T&A and dental surgical procedures to promote better pain 

management and comfort. Project objectives were to 1) conduct a retrospective chart review over 

a span of 3 months with pediatric patients aged 2 to 8 years old undergoing T&A and dental 

surgical procedures with American Society of Anesthesiologists (ASA) scores of I or II who 

received general anesthesia to determine the effects of intraoperative administration of IV 

dexmedetomidine on pediatric patient PACU outcomes; and 2) present project results in an 
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educational inservice on dexmedetomidine to hospital anesthesia providers, mentors, and 

stakeholders. To evaluate whether or not dexmedetomidine treatment resulted in decreased 

narcotic requirements, pain scores, incidence of postoperative nausea and vomiting (PONV), and 

time spent in PACU, the retrospective chart review compared patients treated with an 

intraoperative IV dexmedetomidine bolus to patients who did not receive dexmedetomidine 

treatment. Chart review results were analyzed and findings were presented to the anesthesia 

providers, mentors, and interested stakeholders at the hospital via an educational inservice 

conducted by the DNP project student. Stakeholders potentially benefitting from the findings 

include the hospital, anesthesia providers, PACU nurses, operating room (OR) nurses, pediatric 

dental and ear, nose and throat (ENT) surgeons, pediatric patients, and family members and 

caregivers of pediatric patients. This DNP project may assist in promoting the implementation of 

the latest evidence-based practice regarding intraoperative dexmedetomidine for pediatric 

patients. 

APN Contributions to Scholarship & Practice 

To meet requirements expected of a DNP project, it was imperative that this project 

served as a contribution to scholarship and practice. According to Moran, Burson, and Conrad 

(2019), “Scholarship is the mechanism that provides knowledge development within a discipline. 

Knowledge production is measured according to its contribution to improved outcomes rather 

than its contribution to generalizable knowledge” (p. 79). It is essential that DNP students 

complete projects geared toward the improvement of patient outcomes and the creation of new 

knowledge that can be disseminated (Moran, Burson, & Conrad, 2019). Conducting this DNP 

project examining the use of intraoperative dexmedetomidine among pediatric ambulatory 

surgical patients added knowledge to existing evidence in this practice area and supported the 
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value and significance of APN contributions to scholarship and practice in improving patient 

outcomes and quality of care. Project results were shared with anesthesia providers, mentors, and 

interested stakeholders at the hospital via an educational inservice conducted by the DNP project 

student. The project was also published in an online repository at the University at Buffalo 

(UB), The State University of New York, for interested DNP students and researchers to refer to 

as potential inspiration for further projects and research in this area of interest. 

DNP Essentials Addressed 

The following American Association Colleges of Nursing’s (2006) DNP Essentials were 

addressed in this DNP project: Essentials I, VI, VII.  DNP Essential I, Scientific Underpinnings 

for Practice, was addressed in this project because this project sought to evaluate a process or 

action (intraoperative dexmedetomidine) that may have resulted in a positive change in health 

status for pediatric patients. At the same time, this project promoted development of evidence-

based practice and evaluated the new practice approach.  DNP Essential VI, Interprofessional 

Collaboration for Improving Patient and Population Health Outcomes, was addressed in this 

project because this project involved collaboration between Student Registered Nurse 

Anesthetists (SRNAs), Certified Registered Nurse Anesthetists (CRNAs), Anesthesiologists, 

RNs, Pharmacists, and hospital administrators to improve patient outcomes. Finally, DNP 

Essential VII, Clinical Prevention and Population Health for Improving the Nation’s Health, 

was addressed in this project since it examined the use of dexmedetomidine as an adjunct to 

provide a balanced anesthetic during ambulatory pediatric surgical procedures. Project findings 

may result in the replacement of or decreased use of other potentially harmful anesthetic agents 

that have been linked to long-term adverse effects in pediatric patients.  
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Theoretical Framework 

The theoretical framework used to guide and provide direction for this DNP project was 

Kurt Lewin’s Theory of Planned Change (TPC). It is imperative that doctoral prepared CRNAs 

remain current on the latest evidence-based practice available to provide patients with the highest 

quality care and best possible clinical outcomes. This DNP project sought to evaluate a change in 

practice (administration of intraoperative dexmedetomidine for pediatric ambulatory procedures) 

that was prompted by a lack of evidence in the literature. Based on Lewin’s TPC, a constant state 

of adaptation exists within social behavior and there are driving forces that can alter the current 

situation, as well as restraining forces that counteract the driving forces and maintain the current 

situation (Rotondo, 2017). The driving force in this scenario was the introduction of evidence-

based articles and protocols from other institutions that suggested potential clinical benefits with 

dexmedetomidine. The restraining forces in this scenario was the mindset that using an 

unfamiliar drug like dexmedetomidine isn’t necessary or could be unsafe, in addition to all the 

other institutional barriers that existed within the facility to administering dexmedetomidine 

intraoperatively.  

Lewin proposed a three-stage model to promote planned change efforts which includes 

Stage 1: Unfreezing, Stage 2: Moving, and Stage 3: Refreezing (Rotondo, 2017). The unfreezing 

stage serves as preparation for change within an organization; behaviors are “frozen” by the 

previously described driving forces and restraining forces (Rotondo, 2017). Rotondo (2017) 

stressed that it’s critical to identify a change agent and to motivate others to strive for change by 

stating the rationale for change, making the change appear to be of urgent nature, and 

constructing supportive partnerships that are dedicated to change. With the discovery of evidence 

of clinical benefit related to intraoperative dexmedetomidine administration, this DNP project 
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may serve as a motivational tool to promote change within the local children’s hospital to 

improve patient outcomes.  

In Lewin’s second stage, moving, the driving forces outweigh the restraining forces, and 

barriers to implementing a change are diminished (Rotondo, 2017). The educational intervention 

on dexmedetomidine safe dosing strategies for pediatric patients served as effort to overcoming 

the restraining forces that may be obstructing anesthesia providers from administering 

dexmedetomidine for pediatric T&A and dental procedures. Rotondo (2017) made the claim that 

action research results in problem solving that integrates both theory and practice via systematic 

inquiry, which ultimately produces empirical and contextual knowledge that inspires social 

change. While the use of intraoperative dexmedetomidine for pediatric ambulatory surgical 

patients is associated with enhanced patient outcomes in the literature, the stakeholders at the 

local children’s hospital may feel more inclined to stand behind a change that has resulted in 

improved patient outcomes within the facility based on disseminated DNP project findings.  

Rotondo (2017) described the refreezing stage as one of the most important stages; as a 

new equilibrium emerges due to change, sustainability and permanency of the new equilibrium 

need to be endorsed. It is in the refreezing stage where a change becomes standard within the 

organization’s culture, protocols, norms, and practices (Rotondo, 2017). Although this DNP 

project may not immediately lead to the refreezing stage as described by Lewin, future DNP 

project students and researchers may be inspired to further investigate and build on the 

knowledge gained from conducting this DNP project.  

Literature Review 

A review of the literature was performed to evaluate current evidence pertaining to the 

effect of intraoperative dexmedetomidine on patient outcomes for pediatric patients undergoing 
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ambulatory surgical procedures. The following keywords were used in multiple combinations: 

pediatric, dexmedetomidine, ambulatory, outpatient, surgery, surgical procedure, outcomes, 

PACU, adenotonsillectomy, tonsillectomy, dental, and anesthesia. To ensure review of the latest 

available evidence-based literature, the search was limited to the years 2014 to 2019. The 

databases used to conduct the search included PubMed, Cumulative Index to Nursing & Allied 

Health Literature (CINAHL), and MEDLINE. Articles that considered adult populations or 

surgical procedures other than T&A, tonsillectomy, or dental were excluded from this review. 

Although an abundance of articles were retrieved discussing use of dexmedetomidine in pediatric 

patients for T&A, no articles concerning pediatric patients receiving general anesthesia 

undergoing dental procedures with IV dexmedetomidine were discovered as a result of the 

search. The following summarizes findings resulting from the review of the literature. 

Emergence Delirium & Emergence Agitation  

In a randomized controlled trial by Shi et al. (2019), the authors found a significantly 

lower occurrence of ED in patients who received dexmedetomidine compared to patients in the 

control group, with Pediatric Anesthesia Emergence Delirium (PAED) scale scores ≥10 and ≥15, 

and no significant difference with PAED scale scores ≥12. A meta-analysis by Cho et al. (2018) 

reported significantly decreased incidence and severity of emergence agitation (EA) with 

administration of dexmedetomidine in comparison to administration of opioids.  Conversely, a 

CONSORT-prospective, randomized controlled trial by Cao, Pei, Wei, and Zhang (2016) 

demonstrated no significant difference between severe ED between the dexmedetomidine group 

and control group; however, this study used sevoflurane for induction only, followed by propofol 

and remifentanil infusions for maintenance anesthesia instead of using sevoflurane maintenance 

anesthesia. In a prospective, random, double-blind, controlled trial by Li et al. (2018), patients 
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who received a continuous infusion of dexmedetomidine had significantly lower EA scores and 

were less likely to receive fentanyl as a remedy. A randomized controlled clinical study by 

Bedirli, Akcabay, and Emik (2017) compared the effects of dexmedetomidine versus tramadol 

for pediatric EA following T&A and found no statistically significant difference between the two 

medications.  

Pain & Narcotic Requirement 

Shi et al. (2019) noted significantly lower incidence of pain and lower Face, Legs, 

Activity, Cry, Consolability (FLACC) scores in the dexmedetomidine group compared to the 

control group; however, there was no statistically significant difference in the amount of 

additional fentanyl needed in PACU between the groups. Cho et al. (2018) identified reduced 

incidence and severity of postoperative pain, regardless of a single bolus or continuous infusion 

of dexmedetomidine. In the study by Cao et al. (2016), research findings revealed no difference 

in pain scores at 0 and 5 minutes after transfer to the PACU, but the dexmedetomidine group had 

significantly decreased pain scores at 15, 30, and 45 minutes after PACU arrival, compared to 

the control group. Li et al. (2018) discovered pediatric patients who received a continuous 

infusion of dexmedetomidine for tonsillectomy had significantly reduced pain scores and 

required less fentanyl use, as well as reduced incidence of nausea and vomiting. In the study by 

Bedirli et al. (2017), the patients who received dexmedetomidine required less morphine in 

PACU compared to patients who received tramadol, but the results were not statistically 

significant. DeHart et al. (2019) conducted a retrospective case-control study with cost analysis 

and implemented a protocol to reduce opioid use in pediatric tonsillectomy patients with 

dexmedetomidine and bupivacaine as adjuncts. DeHart et al. (2019) reported the 

dexmedetomidine and bupivacaine protocol resulted in a 0.7 point reduction in maximum pain 
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scores, but even a relatively small reduction was stated to be beneficial by the authors. The 

authors (2019) also went on to state that the protocol resulted in a 49.6% decrease in 

intraoperative opiate use and 18% decrease in the amount of volatile anesthetic used.  

Hemodynamic Effects 

Shi et al. (2019) documented the presence of significant decreased heart rate (HR) and 

blood pressure in the dexmedetomidine group compared to the control group, but no additional 

hemodynamic support treatment was required. The authors (2019) claimed that although 

hemodynamic parameters decreased in the dexmedetomidine group, the decline is indicative that 

dexmedetomidine is effective in alleviating sympathetic response. Cao et al. (2016) reported a 

significant decrease in heart rate (HR) in the dexmedetomidine group compared to the control 

group at almost all time intervals after administration; however, none of the patients required 

treatment for bradycardia. Unlike the study by Shi et al. (2019), Cao et al. (2016) observed no 

differences between the treatment and control groups in systolic blood pressure (SBP) and 

diastolic blood pressure (DBP), and even found slightly elevated SBP and DBP in the 

dexmedetomidine group. The Li et al. (2018) study findings revealed no significant difference in 

mean arterial pressure (MAP) in the dexmedetomidine group compared to the control group, but 

the dexmedetomidine group did exhibit significantly lower HRs at almost all recorded time 

intervals. Bedirli et al. (2017) found dexmedetomidine to decrease HR and MAP values during 

the entire procedure, but neither the patients who received dexmedetomidine or tramadol 

required rescue fentanyl for tachycardia or hypertension intraoperatively. Yet, there were no 

significant differences in HR and MAP between the tramadol and dexmedetomidine groups in 

the PACU (Bedirli et al., 2017). 
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Time to Extubation & PACU Time 

Shi et al. (2019) reported a prolonged extubation time in the dexmedetomidine group 

compared to the control group but argued that for every increased minute of wake-up time, the 

odds of the patient awakening with ED is reduced by 7%. The authors (2019) went on to state 

that prolonged recovery time may be linked to improved quality of recovery. Cho et al. (2018) 

concluded that dexmedetomidine did not have an influence on the duration of stay in PACU, but 

noted that there was high heterogeneity amongst studies included in the meta-analysis due to 

variable patient populations, PACU resources, different dosing strategies, and routes of 

administration. Likewise, Cao et al. (2016) also found significantly prolonged extubation and 

recovery times in patients who received dexmedetomidine compared to the control group. Li et 

al. (2018) found no statistically significant difference between the dexmedetomidine group and 

control group when examining PACU length of stay and extubation time. Bedirli et al. (2017) 

reported prolonged sedation, increased time to extubation, and increased time to achieve an 

Aldrete score > 9 in PACU in patients who received dexmedetomidine, compared to patients 

who received tramadol. The study conducted by DeHart et al. (2019) revealed that PACU stay 

was prolonged by 11 minutes in PACU for patients who were treated according to the 

dexmedetomidine and bupivacaine protocol.  The authors expressed that this relatively small 

amount of time would most likely not impede patient flow.  

Literature Review Summary 

Shi et al. (2019) recommended additional high-quality, multi-center studies with larger 

sample sizes and evaluation of baseline temperament of children with a validated assessment 

tool. Cho et al. (2018) recommended further investigation regarding the effect of 

dexmedetomidine on length of PACU stay with more homogeneous patient populations and 
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dexmedetomidine dose and route of administration. The authors (2018) also proposed the need 

for larger trials and standardized dosing and duration of treatment with future studies that 

investigate the clinical effects of intraoperative dexmedetomidine in pediatric patients. Cao et al. 

(2016) suggested further research with larger sample sizes and more investigation to help clarify 

exact causes of ED. The future recommendations suggested by authors included in this review of 

the literature align closely with the purpose and objectives for this DNP project. 

Methods & Design 

This DNP project was a quantitative retrospective chart review that was conducted at a 

children’s hospital in WNY to investigate narcotic requirements, pain scores, incidences of 

PONV, and PACU length of stay among pediatric T&A and dental surgical patients who were 

administered IV dexmedetomidine versus those who were not administered IV 

dexmedetomidine. The inclusion criteria for this study consisted of pediatric patients aged 2 to 8 

years old, with ASA scores of I or II, who received general anesthesia, and who underwent either 

an ambulatory T&A or dental procedure. Case records were excluded from the review if the 

surgical procedure was not solely listed as T&A, dental restorations, or dental restorations with 

extractions. Other reasons for exclusion included an unanticipated inpatient hospital admission 

following the procedure, missing anesthesia records, missing pain scores, or non-utilization of 

the FACES pain scale. 

The independent variable in this retrospective chart review was intraoperative 

administration of IV dexmedetomidine, which is considered a nominal or categorical variable, as 

the patient can either receive the medication or not receive the medication. The dependent 

variables in this review were outcomes which included 1) intraoperative morphine administration 

(mg/kg), 2) PACU Phase I FACES pain scores at arrival, 15 minutes, 30 minutes, 60 minutes, 
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and discharge 3) frequency of rescue IV morphine doses 4) total PRN morphine dose amount in 

PACU (mg/kg) 5) PACU Phase I duration, 6) PONV incidence and 7) total perioperative 

morphine administration (mg/kg). Intraoperative morphine administration, FACES pain scores, 

frequency of rescue IV morphine doses, total PRN morphine dose amount in PACU, PACU 

Phase I duration, and total perioperative morphine administration are all ratio level variables, as 

the possibility of having an absolute value of zero exists and all mathematical operations can be 

performed with the output values for all of these variables. Incidence of PONV is a categorical 

variable, as a patient can only be either positive for PONV or negative for PONV.  

Human Rights Protection & Ethical Considerations 

Prior to project implementation, this DNP project was submitted for institutional review 

board (IRB) approval through the hospital and UB who have a reciprocal IRB agreement. 

Anesthesia and PACU records were retrieved and analyzed on a retrospective basis; thus, patient 

and/or parental consent was not obligatory. Protection of patient privacy and data security 

throughout this retrospective chart review was paramount. All patient data obtained from the 

electronic medical record (EMR) was collected de-identified prior to conducting statistical 

analysis. To ensure security with data storage, the data was saved in a password-protected file 

and stored on a password-protected computer owned by the PI that will be saved for one year 

then destroyed as per the approved IRB protocol. Moreover, it is vital to note that this DNP 

project was a retrospective chart review, and the anesthesia providers who administered 

dexmedetomidine to pediatric patients retrospectively within the aforementioned timeframe for 

this study did not have awareness of this DNP project at the time of dexmedetomidine 

administration. 
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Data Collection 

Upon receiving IRB approval through the healthcare network and UB, as both entities 

have a reciprocal IRB agreement, the principal investigator (PI) (the DNP project student) 

completed a Research Associate application, which was mandated by the Research Department 

at the healthcare network that manages the WNY children’s hospital. The application for 

research privileges was approved on November 8, 2019 through November 7, 2021. The PI was 

granted permission to review charts both onsite at the WNY children’s hospital and also offsite 

via remote access, which required dual-factor authentication for security purposes. After 

receiving access to the EMR, data collection was comprised of a 3-month timeframe from 

February 1, 2019 to April 30, 2019, where electronic anesthesia records and PACU records were 

retrospectively reviewed. The PI extracted all data into a Microsoft Excel spreadsheet data 

collection tool (Appendix A). All data was de-identified to protect patient privacy and stored in a 

password-protected Microsoft Excel spreadsheet, on a password-protected computer owned by 

the PI. The data will be destroyed after one year as per the approved IRB protocol. Once the 

data collection process was complete, the data was cleaned to ensure the data was free of errors 

and properly formatted. Next, the Microsoft Excel spreadsheet was imported into Statistical 

Package for the Social Sciences (SPSS®) Statistics v26 software, where all variables were 

appropriately coded in preparation for statistical analysis. The individuals who had access to the 

data included the PI, the DNP project faculty advisor, and a quantitative methods expert and 

statistician on faculty in the UB School of Nursing.  

Data Analysis 

SPSS® Statistics v26 software was used to perform the data analysis required for this 

DNP project. The data endpoints for this project included 1) intraoperative morphine 
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administration (mg/kg), 2) PACU Phase I FACES pain scores at arrival, 15 minutes, 30 minutes, 

60 minutes, and discharge 3) frequency of rescue IV morphine doses 4) total PRN morphine dose 

amount in PACU (mg/kg) 5) PACU Phase I duration, 6) PONV incidence and 7) total 

perioperative morphine administration (mg/kg), which was obtained for both the DEX and 

CTRL groups. Frequency and percentages were computed for categorical variables and patient 

demographics. The next step in the data analysis process was to carry out descriptive statistical 

analyses for all ratio level variables, which included calculations of mean, range, and standard 

deviation as appropriate for the total sample population, for the DEX and CTRL groups, and for 

each type of procedure. Next, one-way analysis of variance (ANOVA) tests were performed to 

investigate differences between means for the ratio level variables mentioned previously for the 

DEX vs. CTRL groups. Additional one-way ANOVA tests were executed to assess for statistical 

significance based on each type of procedure to compare the DEX vs. CTRL groups. Statistically 

significant differences were noted at the p < .05 level between means for all of the one-way 

ANOVA tests. To analyze the incidence of PONV, a nominal variable, with dexmedetomidine 

administration versus no dexmedetomidine, a Pearson’s chi-square test and other 

crosstabulations tests were used. 

Results 

Study Population 

Within the 3-month timeframe, 2,870 ambulatory procedures took place at the children’s 

hospital, and a total of 852 procedures met the inclusion criteria for this study, which consisted 

of 195 T&A procedures, 472 dental restorations procedures, and 185 dental restorations with 

extractions procedures. A total of 63 patients received intraoperative IV dexmedetomidine and 

were assigned to the DEX group, while 789 patients did not receive dexmedetomidine and were 
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assigned to the CTRL group. The mean age of patients was 4.71 years (SD = 1.64 years), 46.7% 

of the patients were male, and 53.3% of the patients were female. Sixty-seven percent of the 

patients were categorized as ASA 1, while 33% were categorized as ASA 2. Further information 

regarding frequencies and percentages of categorical variables and patient demographics for the 

DEX and CTRL groups can be found in Table 1 and Table 2. 

Intraoperative Morphine Administration 

In the DEX group, the average intraoperative IV morphine dose was 0.06 mg/kg (SD = 

0.05 mg/kg), compared to the CTRL group IV morphine average dose of 0.09 mg/kg (SD = 0.04 

mg/kg). The total sample mean intraoperative morphine dose was 0.09 mg/kg (SD = 0.04). A 

one-way ANOVA demonstrated this finding to be significant (F (1, 850) = 33.84, p = .000), 

which shows that patients in the DEX group received a significantly lower dose of intraoperative 

morphine compared to the patients in the CTRL group. Additional one-way ANOVAs were 

performed to compare DEX and CTRL mean intraoperative morphine doses by procedure. As 

displayed in Table 6, statistically significant differences indicating lower intraoperative 

morphine doses in the DEX group compared to the CTRL group only occurred with dental 

restorations and dental restorations with extractions procedures (see Table 7 for mean 

intraoperative morphine doses by procedure).  

PACU Phase I FACES Pain Scores 

A one-way ANOVA was calculated for PACU Phase I FACES pain scores at arrival, at 

15 minutes, at 30 minutes, at 60 minutes (if applicable), and at PACU discharge to compare the 

effects of IV dexmedetomidine vs. no IV dexmedetomidine. The analysis demonstrated no 

significant differences at the p < .05 level between the DEX and CTRL groups at arrival (F (1, 

845) = 0.67, p = .415), at 15 minutes (F (1, 840) = 0.46, p = .497), at 30 minutes (F (1, 845) = 
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0.12, p = .728), at 60 minutes (F (1, 107) = 0.19, p = .665), and at PACU discharge (F (1, 849) = 

3.06, p = .081). To evaluate PACU Phase I FACES pain scores by procedure, one-way ANOVA 

and descriptive statistics tests comparing the mean PACU Phase I pain scores for the DEX and 

CTRL groups at the previously specified time intervals were conducted, revealing no statistically 

significant differences (Table 10, Table 11, Table 12, and Table 13).  

PACU Phase I PRN Morphine Administration 

A one-way ANOVA was executed to determine if there any differences between the 

DEX and CTRL groups in regard to the total number of doses of PRN morphine given and the 

overall weight-based PRN dose amount of morphine given in the PACU. The one-way ANOVAs 

exposed no significant differences at the p < .05 level between the DEX and CTRL groups for 

total number of PRN doses (F(1, 845) = 1.38, p = .240), or for overall weight-based PRN dose 

amount (F(1, 850) = 0.32, p = .574). Additional one-way ANOVAs and descriptive statistical 

tests comparing the DEX and CTRL groups for total number of PRN doses and total weight-

based PRN doses for each procedure indicated statistically non-significant results for all 

procedures (Table 16, Table 17, Table 20, and Table 21). 

PACU Phase I Duration 

For all cases included in this review (n = 852), the average time in PACU was 47 min 39 

s (SD = 13 min 54 s), with a minimum PACU time of 28 min 59 s and a maximum time of 3 hr. 

In the DEX group (n = 63), the average PACU time was 52 min 39 s (SD = 20 min 09 s), and the 

CTRL group (n = 789) had an average PACU time of 47 min 15 s (SD = 13 min 12 s). The effect 

of dexmedetomidine on PACU stay was significant, F (1, 850) = 8.87, p = .003. This indicates 

that patients in the DEX group experienced a longer PACU stay; however, the difference 

between the DEX and CTRL groups’ average PACU stay duration is only 5 minutes. PACU 
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Phase I duration was further investigated by procedure using one-way ANOVA and descriptive 

statistical tests. While T&A and dental restorations with extractions yielded non-significant 

statistical differences, the DEX and CTRL groups had statistically significant differences 

between mean PACU Phase I duration for dental restorations procedures F (1, 470) = 6.99, p = 

.008 (Table 24). The DEX group undergoing dental restorations had a mean PACU Phase I 

duration which was approximately 7 minutes longer than the CTRL group’s mean duration 

undergoing the same procedure (Table 25).  

PONV Incidence 

A total of 7 patients in the CTRL group (n = 789) only 1 patient in the DEX group (n = 

63) experienced PONV. A Pearson’s chi-square test revealed these frequencies to be not 

significantly different, (χ2 (1, N = 852) = .31, p = .579). In this sample there was no significant 

relationship between the incidence of PONV and receiving dexmedetomidine or not receiving 

dexmedetomidine. Table 27 denotes the other crosstabulations performed, none of which were 

significant. 

Total Perioperative Morphine Administration 

The total perioperative morphine administration examined the combined amount of IV 

morphine administered intraoperatively and in the PACU based on weight. The DEX group had 

a mean total perioperative weight-based morphine dose of 0.07 mg/kg (SD = 0.048), and the 

CTRL group had a mean of 0.1 mg/kg (SD = 0.043). A statistically significant difference was 

found using a one-way ANOVA (F(1, 850) = 25.986, p = .000). One-way ANOVA analysis was 

conducted for total perioperative morphine administration DEX and CTRL groups by procedure, 

and a statistically significant difference was observed between the DEX and CTRL groups only 

for dental restorations and dental restorations with extractions (Table 30). For dental restorations, 
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the DEX group had a mean total perioperative morphine dose of 0.06 mg/kg, while the CTRL 

group had a mean dose of 0.09 mg/kg. For dental restorations with extractions, the DEX group 

had a mean total perioperative dose of 0.04 mg/kg, while the CTRL group had a mean dose of 

0.11 mg/kg (Table 31). 

Discussion 

In this retrospective chart review, it was evident that intraoperative dexmedetomidine 

resulted in several areas of clinical benefit based on statistically significant results. On average, 

patients in the dexmedetomidine group required significantly less opioid mediation (based on 

weight) intraoperatively and during the total perioperative period, compared to patients who 

were not administered dexmedetomidine. When comparing the DEX and CTRL groups by 

procedure for total intraoperative and perioperative morphine administration, dental restorations 

and dental restorations with extractions procedures had statistically significant favorable one-

way ANOVA results for the DEX group, while T&A procedures did not. Based on this 

information, dexmedetomidine may be of greater clinical benefit in reducing the amount of 

opioid medication required when the procedure is less stimulating or capable of producing 

increased pain intensity. It is important to note, that the average mean intraoperative dose of 

dexmedetomidine for T&A procedures was 0.47 mcg/kg (SD = 0.16), which is the lowest 

average dose for all of the procedures (see Table 3). Higher mean intraoperative 

dexmedetomidine doses, especially for more painful and stimulating procedures like T&A, could 

have potentially produced more efficacious results. 

In reviewing the PACU Phase I duration results, a statistically significant difference did 

exist between the DEX and CTRL groups’ mean PACU Phase I stay; however, this difference 

was only found to be five minutes longer for the DEX group, which is similar to other studies 



 
 

 

 

 

27 PEDIATRIC INTRAOPERATIVE DEXMEDETOMIDINE 

that were included in the literature review for this DNP project. Dental restorations was the only 

procedure that had statistically significant differences in mean PACU Phase I duration, with the 

DEX group having a mean PACU Phase I stay that was 7 minutes longer. This small amount of 

time is quite trivial in clinical practice. A more substantial discrepancy between the DEX and 

CTRL groups’ mean PACU Phase I durations could pose a potential concern for healthcare 

providers and administrators in the ambulatory setting.  

For PACU Phase I FACES scores, there were no significant results indicating a clinical 

benefit of dexmedetomidine to decrease PACU FACES pain scores. This was true for the all 

procedures in comparing the DEX vs. CTRL groups and also by procedure. Throughout data 

collection, it was observed that documented low or 0 pain scores sometimes did not align with 

assessment data that clearly indicated pain behaviors, like crying and screaming. This could have 

had an impact on results and is discussed in further detail in the limitations section.  

In comparing the DEX vs. CTRL groups for total number of PRN morphine doses and 

total PRN weight-based doses, there were no statistically significant results for all procedures or 

for individual procedures. Although not statistically significant, based on descriptive statistical 

tests, it was evident T&A did require an increased number of doses and weight-based morphine 

for both the DEX and CTRL groups, indicating potentially higher pain intensity post-operatively 

with T&A procedures (Table 17 and Table 21). 

When examining the crosstabulation results for PONV, none of the correlations between 

PONV and the DEX and CTRL groups were found to be significant. Only 8 PONV cases out of 

852 total cases of were identified. It is not known whether or not PONV occurred after discharge 

from the ambulatory surgery center.  
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Strengths and Limitations 

A large total population sample size and conducting this retrospective chart review over a 

3-month period are strengths of this DNP project. The results obtained during this retrospective 

chart review are consistent with current literature. Dexmedetomidine resulted in decreased use of 

opioid medications intraoperatively and during the entire perioperative period, and although the 

DEX group spent a statistically significant longer amount of time in PACU, this amount of time 

was only five minutes. Another strength of this retrospective chart review was the investigation 

of the use of IV dexmedetomidine for dental procedures for pediatric patients receiving general 

anesthesia. There were no other studies retrieved that contained all of these elements.  

Regarding limitations for this retrospective chart review, there was a large difference 

between the DEX (n = 63) and CTRL (n = 789). Although the population demographics are 

comparable for both groups, a larger DEX group sample would have been more desirable. When 

reviewing the anesthesia records in the EMR, there was a lack of consistent dosing strategies 

used by the anesthesia providers. The dexmedetomidine weight-based doses ranged from 0.12 

mcg/kg to 1 mcg/kg, and the dosing strategy (use of loading dose, intraoperative infusion, or 

emergence use) was not always apparent in the anesthesia record. Moreover, the effect of non-

opioid analgesics administered intraoperatively and in PACU was not investigated during this 

review. In addition, PACU staffing and workflow may have had an impact on the duration of 

PACU Phase I stay. Based on assessment data, it’s possible some patients may have had 

satisfactory Aldrete scores and were ready to progress to PACU Phase II, but were not 

discharged from PACU Phase I for unknown reasons. In addition, there were several pain scores 

in the EMR that were incongruent with assessment data. Examples of this included assessment 

notes such as “tantrum” or “patient combative and screaming” with a simultaneous report of “no 
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pain behaviors” and a FACES score of 0. Furthermore, dexmedetomidine’s efficacy in 

attenuating ED was unable to be researched during this chart review because ED is not measured 

in the PACU and documented in the EMR at the children’s hospital in WNY, using a scale like 

the Pediatric Anesthesia Emergence Delirium (PAED) scale. Also, there was a very low 

incidence of PONV postoperatively discovered during this chart review; however, it is unknown 

whether or not patients experienced PONV after discharge from the facility.  

Future Implications and Recommendations 

For future studies that investigate the clinical benefits of intraoperative dexmedetomidine 

during pediatric T&A and dental procedures, it would be advantageous for the DEX group to 

have identical dosing strategies, whether it be loading dose and intraoperative infusion, 

intraoperative infusion without loading dose, or for emergence. The weight-based dose should 

also be identical for all patients in the DEX group. Other parameters that might be worthwhile to 

investigate include intraoperative and PACU hemodynamic measurements, time to Aldrete score 

of 10 in PACU, and impact of use of other non-opioid analgesic agents in conjunction with 

dexmedetomidine. The efficacy and effects of other routes of administration for 

dexmedetomidine, like PO or intranasal for premedication compared to IV would also be of 

interest. 

With the use of a relatively new adjuvant drug in pediatric anesthesia, it is imperative that 

qualitative studies are conducted among anesthesia providers, PACU RNs, as well as patients 

and family members to determine the level of satisfaction with the drug. Surveying anesthesia 

providers could assist in uncovering reasons for reluctance to use dexmedetomidine, as well as 

the barriers that exist within facilities to using adjuvant medications that are supported by the 

literature. As healthcare continues to become more and more geared towards patient satisfaction, 
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obtaining input from patients and family members about the patient’s anesthesia experience 

could lead to enhanced patient outcomes and increased patient comfort with future anesthesia 

experiences. Gaining feedback from PACU RNs regarding dexmedetomidine could also prove to 

be beneficial, as these RNs are caring for pediatric patients during a potentially tumultuous time 

in the perioperative period when ED is likely. If PACU RNs reported dexmedetomidine 

attenuated ED, these nurses could potentially have increased job satisfaction due to less frequent 

encounters of pediatric ED following anesthesia.  

After conducting this chart review, it was apparent that PACU pain scores did not always 

coincide appropriately with patient assessment data. While caring for post-operative pediatric 

patients at the bedside can prove to be demanding, it is vital that pain scores and ED are assessed 

and documented to reflect what actually happened during the patient’s time in recovery. 

Ensuring that the EMR is easy to navigate and does not require an unreasonable amount of time 

to produce compliant documentation is recommended, so that documentation does not detract 

from patient care but will still be accurate and complete.  

Conclusion 

Evidence of clinical benefit with intraoperative IV dexmedetomidine used during 

pediatric surgical procedures is supported by the results of this DNP project. Intraoperative IV 

dexmedetomidine resulted in decreased administration of morphine both intraoperatively and 

throughout the entire perioperative period. This result is consistent with the literature, but this 

retrospective chart review brings forth new evidence of potential clinical benefit specific to 

pediatric patients undergoing dental surgical procedures with general anesthesia and IV 

intraoperative dexmedetomidine used as an adjunct. Moreover, the misconception of an 

exceptionally prolonged duration of stay in PACU with intraoperative dexmedetomidine can be 
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addressed based on the findings of this DNP project. Although statistically significant results 

were observed for a longer duration of PACU Phase I stay, relatively small differences in means 

between the DEX and CTRL group of 5 to 7 minutes should not prove detrimental to workflow 

in the ambulatory setting.  

Regarding the deliverable for this DNP project, the results of this project, future 

recommendations, and a refresher on dexmedetomidine were disseminated via an educational 

inservice conducted by the DNP project student for the anesthesia providers and interested 

stakeholders at the children’s hospital in WNY. Based on the results from this DNP project, a 

clinical benefit of IV intraoperative dexmedetomidine was identified within the facility, and the 

recommendation to continue to use intraoperative dexmedetomidine, especially for dental 

procedures was highlighted. 
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Table 1 

Population Demographics 

Age (years) 

Total Sample 

f % 

DEX Group 

f % 

CTRL Group 

f % 

2 59 6.9 2 3.2 57 7.2 

3 166 19.5 11 17.5 155 19.6 

4 191 22.4 13 20.6 178 22.6 

5 182 21.4 16 25.4 166 21.0 

6 107 12.6 9 14.3 98 12.4 

7 92 10.8 8 12.7 84 10.6 

8 55 6.5 4 6.3 51 6.5 

Sex 

Female 

Male 

ASA score 

398 

454 

46.7 

53.3 

23 

40 

36.5 

63.5 

375 

414 

47.5 

52.5 

I 

II 

Groups 

DEX 

CTRL 

Procedure 

571 

281 

63 

789 

67 

33 

7.4 

92.6 

40 

23 

-

-

63.5 

36.5 

-

-

531 

258 

-

-

67.3 

32.7 

-

-

T&A 

Dental 
restorations 
Dental 
restorations w/ 
extractions 

195 

472 

185 

22.9 

55.4 

21.7 

22 

28 

13 

34.9 

44.4 

20.6 

173 

444 

172 

21.9 

56.3 

21.8 

Note. f = frequency; % = percent; T&A = adenotonsillectomy 
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Table 2 

Mean Age (Years) 

Total sample 

DEX 

CTRL 

M 

4.71 

4.94 

4.70 

SD 

1.64 

1.56 

1.64 

Note. M = mean; SD = standard deviation. 

Table 3 

DEX Group: Dexmedetomidine Doses by Procedure (mcg/kg) 

N Range Min. Max. M SD 
T&A 22 0.84 0.12 0.96 0.47 0.16 
Dental restorations 28 0.74 0.26 1 0.52 0.21 
Dental restorations with 
extractions 

13 0.49 0.32 0.81 0.51 0.12 

Note. N = total number of cases; mcg = microgram; kg = kilogram; M = mean; SD = standard 
deviation; T&A = adenotonsillectomy 
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Table 4 

One-Way ANOVA DEX vs. CTRL Intraoperative Morphine Administration (mg/kg) 

SS df MS F Sig. 

Between groups 0.056 1 .056 33.838 .000* 

Within groups 1.419 850 .002 

Total 1.475 851 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; mg = milligrams; kg = kilograms. 
* p < .05 

Table 5 

Descriptive Statistics – DEX vs. CTRL Intraoperative Morphine Administration (mg/kg) 

N Range Minimum Maximum M SD 

Total sample 852 0.24 0 0.24 0.09 0.04 

DEX 63 0.17 0 0.17 0.06 0.05 

CTRL 789 0.24 0 0.24 0.09 0.04 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligram; kg = 
kilogram. 
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Table 6 

One-Way ANOVA DEX vs. CTRL Intraoperative Morphine Administration (mg/kg) by Procedure  

SS df MS F Sig. 

T&A 

Between groups 0.004 1 0.004 2.697 .102 

Within groups 0.284 193 0.001 

Total 0.288 194 

Dental restorations 

Between groups 

Within groups 

0.024 

0.718 

1 

470 

0.024 

0.002 

15.392 .000* 

Total 0.741 471 

Dental restorations with extractions 

Between groups 0.045 1 0.045 20.785 .000* 

Within groups 0.397 183 0.002 

Total 0.442 184 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; mg = milligram; kg = kilogram; T&A = adenotonsillectomy 
* p < .05 
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Table 7 

Descriptive Statistics – DEX vs. CTRL Intraoperative Morphine Administration (mg/kg) by 
Procedure 

N Range Minimum Maximum M SD 

T&A 

DEX 22 0.17 0 0.17 0.08 0.04 

CTRL 173 0.23 0 0.23 0.09 0.04 

Dental restorations 

DEX 28 0.15 0 0.15 0.06 0.04 

CTRL 444 0.24 0 0.24 0.09 0.04 

Dental restorations with extractions 

DEX 13 0.14 0 0.14 0.04 0.05 

CTRL 172 0.23 0 0.23 0.1 0.05 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligram; kg = 
kilogram; T&A = adenotonsillectomy 
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Table 8 

One-Way ANOVA DEX vs. CTRL PACU Phase I FACES Pain Scores  

SS df MS F Sig. 

Arrival 

Between groups 0.838 1 0.838 0.665 .415 

Within groups 1065.872 845 1.261 

Total 1066.711 846 

15 minutes 

Between groups 1.808 1 1.808 0.462 .497 

Within groups 3290.572 840 3.917 

Total 3292.380 841 

30 minutes 

Between groups 0.315 1 0.315 0.121 .728 

Within groups 2198.060 845 2.601 

Total 2198.375 846 

60 minutes 

Between groups 0.386 1 0.386 0.188 .665 

Within groups 219.413 107 2.051 

Total 219.798 108 

Discharge 

Between groups 3.514 1 3.514 3.060 .081 

Within groups 975.043 849 1.148 

Total 978.557 850 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance. 
* p < .05 
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Table 9 

Descriptive Statistics – DEX vs. CTRL PACU Phase I FACES Pain Scores  

N Range Minimum Maximum M SD 

Arrival 

Total sample 847 10 0 10 0.4 1.12 

DEX 63 10 0 10 0.2 1.37 

CTRL 784 7 0 7 0.4 1.1 

15 minutes 

Total sample 842 10 0 10 0.9 1.98 

DEX 63 7 0 7 0.7 1.69 

CTRL 779 10 0 10 0.9 2 

30 minutes 

Total sample 847 10 0 10 0.7 1.61 

DEX 63 7 0 7 0.8 1.88 

CTRL 784 10 0 10 0.7 1.59 

60 minutes 

Total sample 109 6 0 6 0.8 1.43 

DEX 13 5 0 5 0.9 1.66 

CTRL 96 6 0 6 0.7 1.40 

Discharge 

Total sample 851 7 0 7 0.4 1.07 

DEX 63 4 0 4 0.2 0.73 

CTRL 788 7 0 7 0.4 1.09 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligram; kg = 
kilogram. 
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Table 10 

One-Way ANOVA DEX vs. CTRL PACU Phase I FACES Pain Scores By Procedure – T&A 

Arrival 

SS df MS F Sig. 

Between groups 

Within groups 

Total 

15 minutes 

0.408 

476.028 

476.435 

1 

191 

192 

0.408 

2.492 

0.164 .686 

Between groups 

Within groups 

Total 

28.352 

1548.791 

1577.143 

1 

187 

188 

28.352 

8.282 

3.423 .066 

30 minutes 

Between groups 

Within groups 

Total 

0.149 

954.628 

954.777 

1 

191 

192 

0.149 

4.998 

0.030 .863 

60 minutes 

Between groups 

Within groups 

Total 

0.298 

98.061 

98.359 

1 

37 

38 

0.298 

2.650 

0.113 .739 

Discharge 

Between groups 

Within groups 

Total 

7.144 

400.800 

407.943 

1 

192 

193 

7.144 

2.087 

3.422 .066 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; T&A = adenotonsillectomy 
* p < .05 



 
 

 

 

     

  

   

     

  

   

     

  

   

     

  

   

    

  

   

 

 

 

 

42 PEDIATRIC INTRAOPERATIVE DEXMEDETOMIDINE 

Table 11 

One-Way ANOVA DEX vs. CTRL PACU Phase I FACES Pain Scores By Procedure – Dental 
Restorations 

SS df MS F Sig. 

Arrival 

Between groups 0.998 1 0.998 1.302 .254 

Within groups 360.237 470 0.766 

Total 361.235 471 

15 minutes 

Between groups 1.041 1 1.041 0.660 .417 

Within groups 740.118 469 1.578 

Total 741.159 470 

30 minutes 

Between groups 0.002 1 0.002 0.001 .970 

Within groups 672.762 469 1.434 

Total 672.764 470 

60 minutes 

Between groups 0.371 1 0.371 0.348 .558 

Within groups 46.933 44 1.067 

Total 47.304 45 

Discharge 

Between groups 0.400 1 0.400 0.461 .497 

Within groups 407.666 470 0.867 

Total 408.066 471 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance. 
* p < .05 
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Table 12 

One-Way ANOVA PACU DEX vs. CTRL Phase I FACES Pain Scores by Procedure – Dental 
Restorations with Extractions 

SS df MS F Sig. 

Arrival 

Between groups 0.308 1 0.308 0.266 .607 

Within groups 208.533 180 1.159 

Total 208.841 181 

15 minutes 

Between groups 0.406 1 0.406 0.203 .653 

Within groups 361.006 180 2.006 

Total 361.412 181 

30 minutes 

Between groups 1.117 1 1.117 0.576 .449 

Within groups 351.146 181 1.940 

Total 352.262 182 

60 minutes 

Between groups 0.654 1 0.654 0.227 .638 

Within groups 63.304 22 2.877 

Total 63.958 23 

Discharge 

Between groups 0.864 1 0.864 1.322 .252 

Within groups 119.698 183 0.654 

Total 120.562 184 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance. 
* p < .05 



          
 

   

   

                    

  

  

                    

  

  

                    

  

  

                    

  

  

                     

  

  

 

PEDIATRIC INTRAOPERATIVE DEXMEDETOMIDINE                           44 

Table 13 

Descriptive Statistics – DEX vs. CTRL PACU Phase I FACES Pain Scores by Procedure 

Arrival 

DEX 

CTRL 

15 minutes 

DEX 

CTRL 

30 minutes 

DEX 

CTRL 

60 minutes 

DEX 

CTRL 

Discharge  

DEX 

CTRL 

N 

22 

171 

22 

167 

22 

171 

6 

33 

22 

172 

T&A 

Range Min. Max. 

10 0 10 

7 0 7 

7 0 7 

10 0 10 

7 0 7 

9 0 9 

5 0 5 

4 0 4 

3 0 3 

7 0 7 

M 

0.6 

0.7 

1.4 

2.6 

1.6 

1.7 

1.3 

1.1 

0.3 

0.9 

SD 

2.15 

1.49 

2.32 

2.94 

2.74 

2.17 

2.16 

1.53 

0.88 

1.5 

N 

28 

444 

28 

443 

28 

443 

6 

40 

28 

444 

Dental Restorations 

Range Min. Max. M 

3 0 3 0.1 

6 0 6 0.3 

3 0 3 0.2 

8 0 8 0.4 

4 0 4 0.4 

8 0 8 0.4 

3 0 3 0.7 

3 0 3 0.4 

4 0 4 0.2 

6 0 6 0.3 

SD 

0.57 

0.9 

0.79 

1.28 

1.1 

1.2 

1.21 

1.01 

0.77 

0.94 

Dental Restorations with Extractions 

N Range Min. Max. M SD 

13 3 0 3 0.2 0.83 

169 6 0 6 0.4 1.09 

13 5 0 5 0.7 1.55 

169 9 0 9 0.5 1.41 

13 3 0 3 0.3 0.86 

170 10 0 10 0.6 1.42 

1 0 0 0 0 -

23 6 0 6 0.8 1.7 

13 0 0 0 0 0 

172 4 0 4 0.3 0.84 

Note. N = total number of cases; M = mean; SD = standard deviation; Min. = minimum; Max. = maximum; T&A = 
adenotonsillectomy 
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Table 14 

One-Way ANOVA DEX vs. CTRL Total Number of PRN Morphine Doses Administered   

SS df MS F Sig. 

Between groups 0.280 1 0.280 1.384 .240 

Within groups 171.981 849 0.203 

Total 172.261 850 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PRN = pro re nata. 
* p < .05 

Table 15 

Descriptive Statistics – DEX vs. CTRL Total Number of PRN Morphine Doses Administered   

N Range Minimum Maximum M SD 

Total sample 851 3 0 3 0.17 0.45 

DEX 63 2 0 2 0.24 0.56 

CTRL 788 3 0 3 0.17 0.44 

Note. N = total number of cases; M = mean; SD = standard deviation; PRN = pro re nata 
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Table 16 

One-Way ANOVA DEX vs. CTRL Total Number of PRN Morphine Doses Administered by 
Procedure 

SS df MS F Sig. 

T&A 

Between groups 0.025 1 0.025 0.054 .816 

Within groups 90.047 193 0.467 

Total 90.072 194 

Dental restorations 

Between groups 0.009 1 0.009 0.142 .707 

Within groups 29.664 469 0.063 

Total 29.673 470 

Dental restorations with extractions 

Between groups 0.000 1 0.000 0.000 .987 

Within groups 14.941 183 0.082 

Total 14.941 184 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PRN = pro re nata; T&A = adenotonsillectomy 
* p < .05 
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Table 17 

Descriptive Statistics – DEX vs. CTRL Total Number of PRN Morphine Doses Administered by 
Procedure 

N Range Minimum Maximum M SD 

T&A 

DEX 22 2 0 2 0.59 0.8 

CTRL 173 3 0 3 0.55 0.67 

Dental restorations 

DEX 28 1 0 1 0.04 0.19 

CTRL 443 2 0 2 0.05 0.26 

Dental restorations with extractions 

DEX 13 1 0 1 0.08 0.28 

CTRL 172 2 0 2 0.08 0.29 

Note. N = total number of cases; M = mean; SD = standard deviation; PRN = pro re nata 

Table 18 

One-Way ANOVA) DEX vs. CTRL PRN Morphine Dose Amount (mg/kg) 

SS df MS F Sig. 

Between groups 0.000 1 0.000 0.317 .574 

Within groups 0.466 850 0.001 

Total 0.466 851 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PRN = pro re nata; mg = milligram; kg = kilogram. 
* p < .05 
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Table 19 

Descriptive Statistics – DEX vs. CTRL PRN Morphine Dose Amount (mg/kg) 

N Range Minimum Maximum M SD 

Total sample 852 0.5 0 0.5 0.007 0.02 

DEX 63 0.09 0 0.09 0.008 0.02 

CTRL 789 0.5 0 0.5 0.006 0.02 

Note. N = total number of cases; M = mean; SD = standard deviation; PRN = pro re nata; mg = 
milligram; kg = kilogram. 

Table 20 

One-Way ANOVA DEX vs. CTRL PRN Morphine Dose Amount (mg/kg) by Procedure 

SS df MS F Sig. 

T&A 

Between groups 

Within groups 

Total 

0.000 

0.112 

0.112 

1 

193 

194 

0.000 

0.001 

0.041 .840 

Dental restorations 

Between groups 

Within groups 

Total 

0.000 

0.045 

0.045 

1 

470 

471 

0.000 

.000 

0.162 .687 

Dental restorations with extractions 

Between groups 

Within groups 

Total 

0.000 

0.267 

0.267 

1 

183 

184 

0.000 

0.001 

0.047 .829 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PRN = pro re nata; mg = milligram; kg = kilogram. 
* p < .05 
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Table 21 

Descriptive Statistics – DEX vs. CTRL PRN Morphine Dose Amount (mg/kg) by Procedure 

N Range Minimum Maximum M SD 

T&A 

DEX 22 0.09 0 0.09 0.02 0.03 

CTRL 173 0.1 0 0.1 0.02 0.02 

Dental restorations 

DEX 28 0.03 0 0.03 0.001 0.006 

CTRL 444 0.11 0 0.11 0.002 0.009 

Dental restorations with extractions 

DEX 13 0.04 0 0.04 0.003 0.01 

CTRL 172 0.5 0 0.5 0.006 0.04 

Note. N = total number of cases; M = mean; SD = standard deviation; PRN = pro re nata 
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Table 22 

One-Way ANOVA) DEX vs. CTRL PACU Phase I Duration  

SS df MS F Sig. 

6109740.74 1 6109740.74 8.865 .003*Between groups 

Within groups 585824717 850 689205.549 

Total 591934458 851 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PACU = post-anesthesia recovery unit. 
* p < .05 

Table 23 

Descriptive Statistics – DEX vs. CTRL PACU Phase I Duration  

N Range Minimum Maximum M SD 

Total sample  852 2:31:00 0:28:59 3:00:00 47:39 0:13:54 

DEX 63 2:28:00 31:59:99 2:59:59 0:52:39 0:20:09 

CTRL 789 2:31:00 0:28:59 3:00:00 0:47:15 0:13:12 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligrams; PACU = 
post-anesthesia recovery unit. 

https://6109740.74
https://6109740.74
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Table 24 

One-Way ANOVA DEX vs. CTRL PACU Phase I Duration by Procedure 

SS df MS F Sig. 

T&A 

Between groups 1111421.33 1 1111421.33 1.281 .259 

Within groups 167398745 193 867351.009 

Total 168510166 194 

Dental restorations 

Between groups 4680428.92 1 4680428.549 6.987 .008* 

Within groups 314860819 470 669916.635 

Total 

Dental restorations with 
extractions 

Between groups 

319541247 

42121.549 

471 

1 42121.549 0.087 .768 

Within groups 88219564.9 183 482074.125 

Total 8821686.5 184 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; PACU = post-anesthesia recovery unit. 
* p < .05 
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Table 25 

Descriptive Statistics – DEX vs. CTRL PACU Phase I Duration by Procedure 

N Range Minimum Maximum M SD 

T&A 

DEX 22 0:47:00 0:37:00 1:24:00 0:55:19 0:13:11 

CTRL 173 2:30:00 0:30:00 3:00:00 0:51:20 0:15:46 

Dental restorations 

DEX 28 2:28:00 0:32:00 3:00:00 0:53:08 0:27:09 

CTRL 444 2:05:00 29:00 2:34:00 0:46:07 0:12:20 

Dental restorations with extractions 

DEX 13 0:32:00 0:32:00 1:04:00 0:47:04 0:09:23 

CTRL 172 0:52:00 29:00 1:21:00 0:45:05 0:11:42 

Note. N = total number of cases; M = mean; SD = standard deviation; PACU = post-anesthesia 
recovery unit. 
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Table 26 

Crosstabulation – DEX vs. CTRL PONV Incidence 

DEX 

CTRL 

Yes 

1 

7 

PONV 

No 

62 

782 

Total 

63 

789 

Note. N = total number of cases; M = mean; SD = standard deviation; PONV = post-operative 
nausea and vomiting 

Table 27 

Chi-Square Tests – PONV Incidence 

Asymptotic 
Exact Sig. (2- Exact Sig. (1-

Value df Significance 
sided) sided)

(2-sided) 

Pearson Chi-Square 

Continuity Correctionb 

Likelihood Ratio 

.307a 

.000 

.259 

1 

1 

1 

.579 

1.000 

.611 

Fisher’s Exact Test .461 .461 

Linear-by-Linear Association 

N of Valid Cases 

.307 

852 

1 .579 

Note. df = degrees of freedom 
a. 1 cells (25.0% have expected count less than 5. The minimum expected count is .59. 
b. Computed only for 2x2 table 
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Table 28 

One-Way ANOVA) DEX vs. CTRL Total Perioperative Morphine Administration (mg/kg) 

SS df MS F Sig. 

0.050 1 0.050 25.986 .000*Between groups 

Within groups 1.648 850 1.648 

Total 1.699 851 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; mg = milligram; kg = kilogram. 
* p < .05 

Table 29 

Descriptive Statistics – DEX vs. CTRL Total Perioperative Morphine Administration (mg/kg) 

N Range Minimum Maximum M SD 

Total sample 852 0.57 0 0.57 0.1 0.04 

DEX 63 0.17 0 0.17 0.07 0.05 

CTRL 789 0.57 0 0.57 0.1 0.04 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligram; kg = 
kilogram. 
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Table 30 

One-Way ANOVA DEX vs. CTRL Total Perioperative Morphine Administration (mg/kg) by 
Procedure 

T&A 

Between groups 

Within groups 

Total 

SS 

0.003 

0.272 

0.276 

df 

1 

193 

194 

MS 

0.003 

0.001 

F 

2.396 

Sig. 

.123 

Dental restorations 

Between groups 

Within groups 

Total 

Dental restorations with 
extractions 

Between groups 

Within groups 

Total 

0.025 

0.693 

0.718 

0.049 

0.619 

0.668 

1 

470 

471 

1 

183 

184 

0.025 

0.001 

0.049 

0.003 

16.776 

14.381 

.000* 

.000* 

Note. SS = sum of squares; df = degrees of freedom; MS = mean square; F = F ratio; Sig. = 
significance; mg = milligram; kg = kilogram. 
* p < .05 
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Table 31 

Descriptive Statistics – DEX vs. CTRL Total Perioperative Morphine Administration (mg/kg) by 
Procedure 

N Range Minimum Maximum M SD 

T&A 

DEX 22 0.17 0 0.17 0.11 0.04 

CTRL 173 0.23 0 0.23 0.1 0.04 

Dental restorations 

DEX 28 0.15 0 0.15 0.06 0.04 

CTRL 444 0.24 0 0.24 0.09 0.04 

Dental restorations with extractions 

DEX 13 0.14 0 0.14 0.04 0.05 

CTRL 172 0.57 0 0.57 0.11 0.06 

Note. N = total number of cases; M = mean; SD = standard deviation; mg = milligram; kg = 
kilogram. 
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Appendix A 

Data Collection Tool 
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Appendix B 

Educational Inservice Outline 

I. Brief summarization of literature review of dexmedetomidine as an adjunct used 

during pediatric surgical procedures 

II. Presentation of findings from retrospective chart review 

III. Review of Dexmedetomidine  

a. Drug class 

b. Mechanism of action 

c. Pharmacology 

d. Dosing strategies of Dexmedetomidine for pediatric patients 

e. Routes of administration 

f. Adverse effects 

IV. Questions and discussion 
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Appendix C 
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Appendix D 
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