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Introduction: Emergence delirium (ED) is a well known but poorly defined phenomenon during the post-anesthetic period. 
In children, ED is characterized by restlessness, disorientation, crying, and combative behavior.  The incidence of emergence 
delirium in the pediatric population varies between 10-80% depending on the definition, scales used, anesthetic agent, type of 
surgical procedure and adequacy of pain management.1, 2 Most studies on ED have focused on the effects of inhaled 
anesthetics, sedatives and opioids.  Few studies have examined the effects of parental presence on emergence due to the 
potential risks and difficulties of having parents in the room at the time of emergence.  Parental presence during induction has 
been found to have positive effects. 3  Similarly, parental presence at the time of emergence may have positive effects by 
decreasing child anxiety, fear, and disorientation.  The possibility of having a “virtual” parent present at emergence through 
the creation of digital recordings has been shown previously. 4  The goals of our study were to: 1. determine the feasibility of 
using digital recording for pediatric patients emerging from anesthesia, 2. examine the incidence of emergence delirium in 
children through the use of digital recordings, and 3. evaluate parental satisfaction with the process of digital recording.  
 
Methods: The study protocol was approved by the hospital Institutional Review Board and informed consent from parents of 
each participant was obtained.  The study population included 21 children ages 6 months to 10 years who were undergoing 
general anesthesia for an MRI procedure between September and November 2005.  All participating parents were given the 
option of making a digital recording for their child on a laptop computer and asked to complete a 5 minute interview prior to 
their child’s discharge from the PACU.  Anesthesia was induced with propofol or sevoflurane and children were maintained 
on sevoflurane.  Fifteen participants had a digital recording made by their parents and played when the child was waking in 
the recovery area.  Six participants did not have digital recordings played for them at emergence.  We used Sikich and 
Lerman’s definition of emergence delirium “a disturbance in a child’s awareness of attention to his or her environment with 
disorientation and perceptual alterations including hypersensitivity to stimuli and hyperactive motor behavior in the 
immediate postanesthesia period” and the Pediatric Anesthesia Emergence Delirium (PAED) scale, to assess the presence of 
ED at the time of awakening, and 10 minutes, 30 minutes and 60 minutes after awakening from anesthesia.  Children with 
PAED scores ≥ 10 or who required midazolam in the PACU were considered to have experienced ED.  Parental satisfaction 
with the arrangements was determined on a visual analog scale of 1-10.  SPSS was used to analyze the data. 
 
Results: One child was excluded from the final analysis because he was asleep for >60 minutes in the PACU.   Fifteen 
children had digital recordings played (Digital Group) as they emerged from anesthesia.  Five children did not have digital 
recordings played and their parents were present in the PACU prior to the child waking (Parental Presence Group).  There 
was no difference between the Digital and Parental Present Groups in age and sex distribution.  The incidence of ED in the 
Digital Group (DG) (20%) and Parental Presence Groups (PPG) (20%) were similar (Table 1).  1/15 (6.7%) in the DG and 
0/5 (0%) in the PPG were given midazolam for agitation in the PACU.  Parents of over half (5/9) of the children who had 
experienced general anesthesia before in the DG reported that their child’s experience was better with the recording.  75% 
(3/4) of the parents in the PPG reported that their child’s emergence was the same compared to prior experiences.  Almost all 
of the parents (96.4%) reported that if their child required general anesthesia in the future, they would make a digital 
recording again.  Overall, parents were very satisfied with the process of making and playing the digital recording rating it an 
average satisfaction of 9.5 on a 10 point scale. 
 
Discussion:It is feasible to create digital recordings and play them for children emerging from anesthesia.  Parents were very 
satisfied with the entire process of creating the recordings and with the results of the recording.  The incidence of ED 
measured by PAED scale and by requirements for midazolam in the PACU was similar whether the parents were present to 
comfort the child or if the digital recordings were used in place of the parents. 
 
 Awakening 10 Minutes 30 Minutes 60 Minutes 
 PAED <10 PAED ≥ 10 PAED <10 PAED ≥ 10 PAED <10 PAED ≥ 10 PAED <10 PAED ≥ 10 
Digital Group 12 3 13 2 15 0 15 0 
Parental Presence Group 4 1 5 0 5 0 5 0 
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