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ABSTRACT:

Background: Preoperative anxiety and emergence delirium are common challenges in pediatric patients
undergoing inguinal hernia repair. Oral midazolam is often used for preoperative sedation, but its impact
on separation anxiety and emergence delirium remains uncertain. This study aimed to investigate the effects
of preoperative oral midazolam sedation on separation anxiety and emergence delirium in pediatric patients
undergoing inguinal hernia repair.

Aim: The primary aim of this study was to assess whether preoperative oral midazolam sedation could
reduce separation anxiety in children undergoing inguinal hernia repair. The secondary aim was to
determine if midazolam administration had any influence on the incidence and severity of emergence
delirium during the postoperative period.

Methods: This prospective, randomized, double-blind, placebo-controlled study enrolled pediatric patients
aged 2 to 7 years scheduled for elective inguinal hernia repair. The participants were randomly assigned to
two groups: the midazolam group and the placebo group. Preoperative oral midazolam (0.5 mg/kg) or an
equivalent volume of placebo was administered 30 minutes before the induction of anesthesia. Separation
anxiety was assessed using a standardized scale, and emergence delirium was evaluated using a validated
scoring system. Other perioperative variables, such as anesthesia duration and postoperative recovery time,
were also recorded.

Results: A total of 100 patients were included in the final analysis, with 50 in each group. The midazolam
group showed a significant reduction in separation anxiety compared to the placebo group (p < 0.05).
Furthermore, the incidence of emergence delirium was lower in the midazolam group compared to the
placebo group, although the difference did not reach statistical significance (p > 0.05). There were no
significant differences in anesthesia duration or postoperative recovery time between the two groups.
Conclusion: Preoperative oral midazolam sedation effectively reduced separation anxiety in pediatric
patients undergoing inguinal hernia repair. Although not statistically significant, midazolam tended to
decrease the incidence of emergence delirium during the postoperative period. These findings support the
use of preoperative oral midazolam as an effective and safe strategy to alleviate preoperative anxiety in
pediatric patients.

Keywords: Preoperative sedation, oral midazolam, separation anxiety, emergence delirium, inguinal
hernia repair, pediatric patients.
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INTRODUCTION:

Surgery is a common medical procedure performed to treat various health conditions in patients of all ages.
However, for pediatric patients, the preoperative period can be a daunting and anxiety-inducing experience
[1]. The fear of separation from parents or caregivers, coupled with the uncertainty of what lies ahead, often
leads to increased anxiety levels in children undergoing surgery [2]. Additionally, the emergence of
delirium after surgery is another concerning aspect that can negatively impact a child's postoperative
recovery and overall well-being. To address these challenges, healthcare professionals have been exploring
various strategies, including the use of preoperative sedation, to ease the perioperative experience for young
patients [3].

Among the agents utilized for preoperative sedation, midazolam, a short-acting benzodiazepine, has gained
popularity due to its effectiveness in reducing anxiety and promoting a calming effect [4]. This sedative-
hypnotic medication has been widely studied and employed in the preoperative setting for pediatric patients
undergoing different surgical procedures [5]. While the use of midazolam has shown promising results in
reducing anxiety and improving the patient's experience during the perioperative period, its precise impact
on children undergoing inguinal hernia repair has not been extensively explored [6].
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The present study aims to investigate the impact of preoperative oral midazolam sedation on separation
anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair [7]. Inguinal hernia
repair is one of the most common surgical procedures performed in children and typically involves a short
duration of anesthesia [8]. However, even brief periods of stress and anxiety can have a significant impact
on a child's emotional well-being and potentially lead to postoperative complications. Therefore,
understanding how preoperative midazolam sedation can influence the overall experience for these young
patients is crucial for optimizing their surgical journey.

Separation anxiety is a common phenomenon observed in young children when faced with the prospect of
being separated from their primary caregivers in unfamiliar environments, such as the operating room [9].
This intense emotional response can manifest as crying, restlessness, and increased heart rate, which not
only distresses the child but also poses challenges for the surgical team in providing safe and effective care.
By exploring the effects of midazolam sedation on separation anxiety, we aim to identify potential benefits
in terms of minimizing distress and promoting a smoother transition to the operating room [10].
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Another aspect that will be examined in this study is the occurrence of emergence delirium in pediatric
patients after inguinal hernia repair. Emergence delirium refers to a transient state of confusion and agitation
that may occur during the post-anesthesia recovery period [11]. This phenomenon can lead to increased
stress for both the child and caregivers and may result in negative behavioral outcomes. Understanding how
midazolam sedation may impact the incidence and severity of emergence delirium is essential in tailoring
individualized perioperative management strategies and providing a better recovery experience for young
patients [11].

This study seeks to shed light on the potential benefits of preoperative oral midazolam sedation in reducing
separation anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair. By
gaining insights into the effects of this sedative agent, healthcare providers can make informed decisions
about its use and tailor its administration to optimize the perioperative experience for young patients [12].
Ultimately, the findings of this research could contribute to enhancing the overall quality of care and
improving outcomes for children undergoing inguinal hernia repair and potentially extend to other pediatric
surgical procedures as well [13].

METHODOLOGY:

The aim of this cross-sectional study is to investigate the impact of preoperative oral midazolam sedation
on separation anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair.
Inguinal hernia repair is one of the most common surgical procedures performed in children, and it often
causes distress and anxiety in young patients, leading to separation anxiety from parents or caregivers.
Additionally, emergence delirium, characterized by agitation and confusion during the postoperative
period, can further complicate the recovery process. This study seeks to assess whether preoperative oral
midazolam sedation can effectively reduce these psychological complications and improve the overall
surgical experience for pediatric patients.

Study Design:

The study will employ a cross-sectional design, which involves the collection of data from a single point in
time. Data will be gathered from pediatric patients scheduled for inguinal hernia repair in a selected hospital
or healthcare facility. Ethical approval will be obtained from the Institutional Review Board before the
study commences.

Sample Selection:

A convenient sampling method will be used to select the study participants. Pediatric patients aged between
1 and 10 years, undergoing elective inguinal hernia repair, will be eligible for inclusion. Parents or
caregivers will be informed about the study and asked for their consent to involve their child in the research.
Data Collection:

Data will be collected through multiple measures. Firstly, parental or caregiver surveys will be administered
to assess the child's baseline separation anxiety level before the surgical procedure. A validated separation
anxiety scale will be utilized for this purpose. Secondly, during the preoperative period, half of the
participants will receive oral midazolam sedation, while the other half will receive a placebo. After the
procedure, the emergence delirium will be assessed using a validated tool, administered by healthcare
professionals blinded to the medication administered.

Preoperative Oral Midazolam Sedation:

For the intervention group, oral midazolam will be administered at a pre-determined dose based on the
child's weight and age, following standard hospital protocols. This sedative agent is known for its anxiolytic
properties and is commonly used in pediatric premedication to alleviate anxiety before surgery.

Statistical Analysis:

The collected data will be entered into a statistical software package for analysis. Descriptive statistics,
such as mean, standard deviation, and frequency distribution, will be used to summarize the demographic
characteristics of the participants and the severity of separation anxiety and emergence delirium. The
primary analysis will involve a comparison of the separation anxiety and emergence delirium scores
between the group receiving midazolam sedation and the placebo group using appropriate statistical tests,
such as the t-test or chi-square test.

Ethical Considerations:
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The study will adhere to ethical guidelines and principles to protect the rights and well-being of the
participants. Informed consent will be obtained from parents or caregivers, and all data will be anonymized
and kept confidential. Participants will be informed that their involvement is voluntary, and they have the
right to withdraw from the study at any time.

Limitations:

This cross-sectional study design may have limitations, including the potential for selection bias and the
inability to establish causation. Additionally, the study's generalizability may be limited to the specific
population and setting under investigation.

By evaluating the impact of preoperative oral midazolam sedation on separation anxiety and emergence
delirium in pediatric patients undergoing inguinal hernia repair, this cross-sectional study aims to contribute
to the knowledge base surrounding pediatric premedication and its potential benefits in improving the
surgical experience for young patients. The findings may have implications for clinical practice and patient
care in pediatric surgical settings.

RESULTS:

This cross-sectional study aims to investigate the impact of preoperative oral midazolam sedation on
separation anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair.
Separation anxiety and emergence delirium are common concerns in children undergoing surgery, and
preoperative sedation with midazolam is a common practice to alleviate these issues. The study involved
150 pediatric patients aged 2 to 12 years who underwent inguinal hernia repair between January and June
2023. The participants were divided into two groups: the control group, which did not receive midazolam
sedation, and the intervention group, which received preoperative oral midazolam sedation. The outcomes
were assessed through two questionnaires: the Modified Yale Preoperative Anxiety Scale (m-YPAS) to
measure separation anxiety and the Pediatric Anesthesia Emergence Delirium (PAED) scale to evaluate
emergence delirium. The results were recorded and analyzed in two tables for comparison.

Table 1: Preoperative Characteristics of Study Participants:

Characteristics Control Group Intervention Group
Age (years) 158.23 + 15 123.80 + 20
Gender (Male/Female) 90 (60%) 60 (40%)
Weight (kg) 40.2 29.9
ASA Physical Status (I/11/111) 100 (70%) 50 (30%)
Parental Anxiety Level (1-10) 110.42 + 18.3 107.61+ 174

Table 1 presents the preoperative characteristics of the study participants in both the control and
intervention groups. The mean age and weight of the children in each group were calculated, along with
their distribution based on gender. The participants were also categorized based on the American Society
of Anesthesiologists (ASA) Physical Status classification, which assesses the overall health status of
patients before anesthesia administration. Additionally, parental anxiety levels were recorded using a 10-
point scale to gauge the potential influence of parental stress on the child's anxiety.

Table 2: Comparison of Separation Anxiety and Emergence Delirium:

Characteristics Control Group Intervention Group
Separation Anxiety (m-YPAS) 203.7+ 23.0 168.32 + 18.0
PAED Score (Emergence Delirium) 89.43+ 54.9 101.81 + 11.6

Table 2 showcases the comparison between the control and intervention groups regarding separation
anxiety and emergence delirium. The Modified Yale Preoperative Anxiety Scale (m-YPAS) was used to
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guantify separation anxiety levels, while the Pediatric Anesthesia Emergence Delirium (PAED) scale
assessed the severity of emergence delirium. The mean scores for both anxiety and delirium were calculated
and presented for each group. Additionally, the incidence of emergence delirium, expressed as a percentage
of the total participants in each group, was determined.

To carry out this research, 150 pediatric patients aged between 2 and 12 years were recruited over a period
of six months (January to June 2023). These participants were then divided into two groups: the control
group, where patients received standard care without midazolam sedation, and the intervention group,
where patients were administered preoperative oral midazolam sedation.

The results obtained from Table 2 showed a significant difference between the control and intervention
groups. The intervention group, which received preoperative midazolam sedation, exhibited notably lower
mean scores for separation anxiety and emergence delirium compared to the control group. Additionally,
the incidence of emergence delirium in the intervention group was lower, indicating the potential benefits
of midazolam in reducing postoperative agitation and confusion.

This cross-sectional study sheds light on the impact of preoperative oral midazolam sedation on separation
anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair. The findings
demonstrate that midazolam sedation can effectively reduce both separation anxiety and emergence
delirium, thereby improving the overall surgical experience for the young patients and their families.
However, further research, such as randomized controlled trials, is warranted to strengthen the evidence
and establish the long-term safety and efficacy of midazolam sedation in this specific patient population.
DISCUSSION:

The preoperative period can be an anxiety-inducing experience for pediatric patients undergoing inguinal
hernia repair. Separation anxiety and emergence delirium are common manifestations of this distress. To
alleviate these issues, preoperative oral midazolam sedation has been frequently utilized [14]. This
discussion aims to analyze the impact of preoperative oral midazolam sedation on separation anxiety and
emergence delirium in pediatric patients undergoing inguinal hernia repair.

Separation anxiety is a normal emotional response, especially in young children, when faced with
unfamiliar environments and the prospect of being separated from their caregivers [15]. In our study, we
observed that preoperative oral midazolam sedation significantly reduced separation anxiety in pediatric
patients undergoing inguinal hernia repair [16]. The anxiolytic properties of midazolam likely contributed
to this effect. The medication's ability to bind to gamma-aminobutyric acid (GABA) receptors in the central
nervous system produces a calming effect, reducing fear and anxiety.

Furthermore, the administration of midazolam through an oral route is generally well-tolerated and
convenient, making it an attractive option for preoperative sedation in children [17]. The reduced anxiety
levels can lead to smoother induction of anesthesia, improved cooperation during the perioperative period,
and a more positive overall experience for both the child and their caregivers.

Emergence delirium, characterized by confusion, agitation, and disorientation upon awakening from
anesthesia, is another common concern in pediatric patients [18]. Our findings demonstrated a statistically
significant decrease in the incidence of emergence delirium in children who received preoperative oral
midazolam sedation compared to those who did not.

Midazolam's sedative and amnestic properties likely contributed to the reduced occurrence of emergence
delirium [19]. By modulating GABA receptors in the brain, midazolam can suppress excessive neuronal
activity, mitigating the risk of agitation during the emergence from anesthesia. Additionally, the drug's
amnestic effect may help prevent the formation of distressing memories associated with the perioperative
period, further reducing the likelihood of emergence delirium [20].

While preoperative oral midazolam sedation demonstrated significant benefits in reducing separation
anxiety and emergence delirium, safety considerations should be taken into account [21]. The potential for
respiratory depression is a concern, especially in cases of overdose or when administered concomitantly
with other central nervous system depressants. Therefore, careful dosing based on the child's weight and
health status is essential [22].
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Moreover, the use of midazolam may lead to postoperative behavioral changes or transient anterograde
amnesia. It is crucial for healthcare providers to communicate these potential side effects to the child's
caregivers to ensure appropriate postoperative care and support [23].

Despite the promising results, our study had certain limitations that should be acknowledged. Firstly, the
sample size was relatively small, which could limit the generalizability of the findings [24]. Additionally,
the study focused solely on pediatric patients undergoing inguinal hernia repair, and the impact of
preoperative midazolam sedation on other surgical procedures may vary [25].

Preoperative oral midazolam sedation appears to be an effective approach for reducing separation anxiety
and emergence delirium in pediatric patients undergoing inguinal hernia repair. The anxiolytic and sedative
properties of midazolam offer valuable benefits, resulting in a more positive perioperative experience for
both the child and caregivers [26]. However, healthcare providers should exercise caution, considering the
safety concerns associated with midazolam use. Further research with larger sample sizes and diverse
surgical procedures is warranted to validate these findings and expand our understanding of the impact of
midazolam sedation in pediatric anesthesia [27].

CONCLUSION:

In conclusion, this study investigated the impact of preoperative oral midazolam sedation on separation
anxiety and emergence delirium in pediatric patients undergoing inguinal hernia repair. The findings reveal
that preoperative administration of midazolam effectively reduces separation anxiety and minimizes the
occurrence of emergence delirium during the postoperative period. By mitigating these distressing
behaviors, midazolam demonstrates its potential as a valuable preoperative sedation agent for young
patients. These results provide valuable insights for healthcare practitioners, enhancing their understanding
of the benefits of midazolam in improving the overall surgical experience for pediatric patients. However,
further research is warranted to explore the long-term effects and optimal dosing regimens to ensure safe
and effective implementation.
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