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Abstract

Objective: To investigate the effectiveness and safety of remimazolam in preventing the emer-

gence of delirium in children undergoing pediatric laparoscopic inguinal hernia surgery under

combined intravenous and inhalation anesthesia.

Methods: A total of 184 pediatric patients aged 3�14 years who were undergoing laparoscopic

inguinal hernia surgery were included. Patients were randomly assigned to receive either

0.1 mg/kg remimazolam (experimental group, n = 92) or 0.9 % normal saline (control group,

n = 92) after the procedure. The primary outcome was the incidence of emergence delirium,

which would manifest as a difference in the pediatric anesthesia emergence delirium (PAED)

score between the two groups. The secondary outcomes included postoperative pain severity,

duration of postanesthesia care unit (PACU) stay, sufentanil usage, parental satisfaction, mean

arterial pressure (MAP), blood oxygen saturation (SpO₂), and heart rate (HR).

Results: The experimental group showed significantly lower overall PAED scores (mean

difference = �2.28, 95 % CI:2.73 to �1.82; Cohen’s d = 1.12, p < 0.001) and emergence delirium

incidence (7.61 % vs 41.30 %; risk difference = 33.69 %, 95 % CI 21.60 % to 45.10 %; relative

risk = 0.18, 95 % CI 0.09�0.37; p < 0.001). They also showed better hemodynamic stability (lower

MAP/HR, higher SpO₂), reduced pain, shorter PACU stay, less sufentanil use, and higher parental sat-

isfaction (all p< 0.05).
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Conclusion: Administration of 0.1 mg/kg remimazolam after pediatric laparoscopic inguinal her-

nia surgery could contribute to preventing the development of emergence delirium by smoothing

hemodynamic changes and alleviating postoperative pain.

© 2025 The Authors. Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Pedia-

tria. This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

Introduction

Inguinal hernias are one of the most common congenital

anomalies seen by pediatric surgeons. The overall incidence

ranges from 0.8 % to 5.0 % in full-term infants and up to

30.0 % in low birth weight and premature infants [1]. With-

out timely treatment, inguinal hernia incarceration or intes-

tinal perforation may occur, and in severe cases, permanent

inguinal hernias in children could affect reproductive func-

tion. However, pediatric inguinal hernias are usually not

self-healing, and surgery is the most effective treatment

[2]. Laparoscopic surgery for pediatric inguinal hernias has

the advantages of shorter operation times, smaller incisions,

and shorter hospital stays [3]. However, laparoscopic surgery

may be associated with a greater risk of developing emer-

gence agitation (EA) [4], which could lead to complications

such as wound dehiscence, bleeding, or the need for reoper-

ation, thereby compromising surgical success [5].

EA is a general term that includes emergence delirium

(ED), pain and several other factors [6]. ED is an acute confu-

sion state that occurs during recovery from anesthesia;

patients with ED may present with disorientation, hallucina-

tion, restlessness, and purposeless hyperactive physical

behavior [7,8]. EA and ED in the PACU are strong predictors

of postoperative delirium, which is associated with prolonged

hospital stays, increased morbidity (e.g., pulmonary compli-

cations), increased mortality, and the need for institutionali-

zation of patients as adults [8]. Therefore, preventing the

development of EA is of great importance for the postopera-

tive management of children with inguinal hernias.

Remimazolam, a novel benzodiazepine sedative-hypnotic

drug, has the advantages of greater sedative efficacy,

greater controllability, a shorter duration of action, and

fewer side effects than other sedatives [9,10]. Additionally,

it has a minimal effect on blood pressure fluctuations and

respiratory movements. Moreover, it does not cause liver or

kidney damage because it is rapidly hydrolyzed into inactive

metabolites [11]. Therefore, remimazolam has been widely

adopted in routine practice. Remimazolam has been

reported to reduce the excitability of the central nervous

system by enhancing the function of GABA receptors

[12,13]. In addition, in children who underwent tonsillec-

tomy and adenoidectomy, intravenous remimazolam at the

end of surgery was effective in alleviating sevoflurane-

induced ED [14]. While remimazolam has demonstrated effi-

cacy in reducing ED following tonsillectomy procedures, crit-

ical knowledge gaps remain regarding its application in

laparoscopic inguinal hernia repair. Therefore, this study

aimed to evaluate the effectiveness and safety of remimazo-

lam in preventing the emergence of delirium in children

undergoing pediatric laparoscopic hernia surgery under com-

bined intravenous and inhalation anesthesia. The authors

hypothesize that remimazolam may reduce the incidence of

EA after laparoscopic inguinal hernia surgery.

This study specifically addresses two unmet needs in pediatric

anesthesia: (1) the lack of data on remimazolam’s effects during

pneumoperitoneum-induced stress responses, whichmay exacer-

bate EA risk; and (2) limited safety profiles when combined with

opioid-sparing techniques. By investigating a standardized

0.2 mg/kg remimazolam dose administered at induction, the

authors aim to establish evidence-based guidelines for EA pre-

vention in this understudied surgical context while evaluating

recovery quality and hemodynamic stability.

Methods

Study design and participants

This parallel, randomized, single-center trial was performed

at the Hospital. The Ethics Committee of the Hospital

approved this study under reference number PJ2021�126.

Written informed consent was obtained for the participation

of all patients before their inclusion in the study. Moreover,

the design and implementation of this study were guided by

the ethical principles of the Declaration of Helsinki and good

clinical practice principles [15]. The study was registered

with the Chinese clinical trial registry (ChiCTR2000038840 at

http://www.chictr.org.cn; date, 5 October 2020).

Patients who were diagnosed with unilateral or bilateral

inguinal hernias by imaging examinations and satisfied the

indications for laparoscopic surgery were included in this

study. The exclusion criteria for inguinal hernia patients

were as follows: 1) contraindications to anesthesia or sur-

gery; 2) coagulation dysfunction or autoimmune diseases; 3)

congenital diseases, such as congenital heart diseases or pul-

monary dysfunction; or 4) the need for emergency surgery.

Moreover, the withdrawal or termination criteria for partici-

pants were as follows: 1) the participants (family members)

decided to withdraw midway; 2) serious adverse events

occurred in the participants; or 3) the investigators violated

the research protocol.

Randomization and masking

Randomization was performed via a random-block method.

All participants were assigned a number, starting from 001.

The same number was not reused. Every 4 patients with

adjacent numbers were subsequently grouped into a block

in numerical order. That is, patients with numbers 001�004

were in one block, whereas those with numbers 005�008

were in another block. Patients in blocks were randomly

divided into an experimental group (Group A) and a control

group (Group B). Therefore, there were 6 different arrange-

ments for the assignment of patients in one block: AABB,

ABAB, ABBA, BBAA, BABA, and BAAB. Six consecutive num-

bers were selected from the random number table (the

same number was not selected twice), which could
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correspond to the 6 arrangements in numerical order. For

example, if the selected consecutive numbers were 6, 3, 2,

7, 1, and 9, the corresponding arrangements would be the

4th, 3rd, 2nd, 5th, 1st, and 6th permutations.

Study procedures

All patients fasted for 8 h. All patients received no premedi-

cation and were accompanied by a parent to the operating

room, where an anesthetist, blinded to the group allocation,

induced general anesthesia. Standard monitoring, including

peripheral oxygen saturation, electrocardiography, and non-

invasive blood pressure, was conducted on all subjects. Pro-

pofol (1.5�2 kg/mL) was injected intravenously as the

sedative premedication. The children were subsequently

sent to the operating room. Combined intravenous and inha-

lation anesthesia was performed. Specifically, 6�7 % sevo-

flurane in oxygen at 6�7 L/min was used to induce

inhalational anesthesia via a facemask. Moreover, 0.2 mg/kg

fentanyl and 0.1 mg/kg atracurium cisatracurium were

administered intravenously. When a sufficient depth of anes-

thesia was achieved (that is, the inhalation concentration of

sevoflurane reached 2.7 MAC), tracheal intubation was per-

formed. Anesthesia was maintained by 2 %�3 % sevoflurane

and 0.15�0.2 mg/kg/min remifentanil. Moreover, the end-

tidal carbon dioxide partial pressure (PetCO2) was main-

tained at 35�45 mmHg, which was achieved by adjusting the

tidal volume and respiratory rate. Immediately following sur-

gical closure, both sevoflurane and remifentanil were discon-

tinued. At this timepoint (prior to extubation but after

anesthesia cessation), the children were randomly adminis-

tered 0.2 mg/kg remimazolam[14] diluted in 10 mL saline

(the experimental group, n = 92) or the same volume of

saline (the control group, n = 92). All the children were given

0.1 mg/kg dexamethasone to prevent nausea and vomiting.

When patients were hemodynamically stable, they were sent

to the postanesthesia care unit (PACU). In addition, 0.1 mg/

kg sufentanil was given for postoperative analgesia. If delir-

ium occurred, propofol 1 mg/kg was administered as a rescue

medication and repeated if the delirium did not subside.

Removal of the tracheal tube (commonly known as "extuba-

tion") was typically performed in the PACU. All syringes were

labeled only with patient ID numbers by an independent

anesthesiologist not involved in outcome assessment.

Demographic data and clinical characteristics such as

age, height, weight, and ASA class were recorded before the

surgery. Two research assistants recorded the data needed.

Outcome measures

The primary endpoint of the study was the incidence of agita-

tion during the recovery period at 0 min, 10 min, 20 min and

30 min after extubation, which could be represented by the

score obtained from the Pediatric Anesthesia Emergence

Delirium (PAED) scale[6] This scale includes 5 items with a

total score of 20. Additionally, the score positively correlates

with the severity of agitation (Supplementary Table 2). Emer-

gence delirium was defined as a global PAED score � 10. The

secondary outcomes were indicators related to the surgery,

which included the length of the surgery, extubation time,

length of stay in the PACU, mean arterial pressure (MAP),

blood oxygen saturation (SpO2), heart rate (HR), pain

severity, and parental satisfaction. The pain severity and the

MAP, SpO2, and HR of all patients were measured every 10

min during the first 30 min after extubation. All outcome

assessors remained successfully blinded throughout data col-

lection.

The degree of pain severity was assessed using the face,

legs, activity, cry, and consolability (FLACC) scale [16]. The

total score of this scale is 10, and the score is positively asso-

ciated with the severity of pain. Children who were awake

were observed for at least 1�2 min to determine the level

of pain severity, and children under anesthesia were

observed for>2 min. The PAED and FLACC scales were evalu-

ated by trained caregivers or anesthesiologists.

Parental satisfaction was evaluated using the 5-point Lik-

ert scale, whose output was very satisfied, satisfied, general,

dissatisfied or very dissatisfied. Parental satisfaction was

assessed 1 day before discharge, and the parental satisfac-

tion rate was determined as the proportion of parents who

selected "very satisfied" or "satisfied" out of the total number

of parents. Satisfaction rate (number of very satisfied+num-

ber of satisfied)/total number of parents £ 100 %.

Statistical analysis

The study was adequately powered to display a difference that

could reach statistical significance in the incidence of emer-

gence agitation between the experimental group and the con-

trol group. The incidence of pediatric anesthesia emergence

delirium (PAED) caused by sevoflurane anesthesia is approxi-

mately 50 % [17]. The authors hypothesize that a 35 % reduc-

tion in the incidence of EA between the two groups would be

clinically significant (a threshold selected for its clinical rele-

vance in: (1) reducing rescue interventions;[14] (2) aligning

with effect sizes of established alternatives [18]). Therefore,

48 patients per group were required to ensure a reliable con-

clusion at a 5 % significance level and 80 % power, with a supe-

riority margin of 4 % according to a two-sided test. Sample

size estimation was performed with PASS 11.0 software.

Normality was tested via the Shapiro‒Wilk test. Normally

distributed data are presented as the means § standard devi-

ations and were compared with independent sample t tests.

Nonnormally distributed data are reported as medians (25th

percentile, 75th percentile) and were examined via the

Mann‒Whitney U test. The chi-square test was applied for

categorical variables, whereas the Wilcoxon rank-sum test

was applied for rank data. Two-way ANOVA was used for the

analysis of continuous hemodynamic data. The PAED/FLACC

scores were analyzed using a two-way repeated measures

ANOVA, with post hoc tests performed using the Sidak

method. P < 0.05 was considered to indicate a significant dif-

ference. Differences in baseline characteristics between

groups were assessed using the Standardized Mean Difference

(SMD). For continuous variables, SMD was calculated as:

SMD ¼ jMedian1�Median2 j
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

ðIQR12þIQR22Þ=2
p , where Interquartile Range (IQR) =75th

percentile-25th percentile. For categorical variables, SMD

was computed as: SMD ¼ jp1�p2 j
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

ppooled�ð1�ppooledÞ
p , where

ppooled=ðn1p1þ n2p2Þ=ðn1þ n2Þ, with p1 and p2 being the

proportions of a specific category in each group.An SMD �

0.2 was considered indicative of meaningful imbalance,

warranting discussion of its potential clinical significance.
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All the statistical analyses were performed with SPSS 25.0

software.

Results

According to the inclusion and exclusion criteria, 184 partici-

pants were recruited for this study. The differences in sex,

age, weight, height, and ASA grade between the experimen-

tal group (treated with remimazolam) and the control group

(treated with saline) were not significant (SMD < 0.2;

Table 1). In addition, there was no significant difference in

extubation time between the two groups (p> 0.05; Table 2).

In particular, patients in the remimazolam group demon-

strated significantly improved recovery outcomes, including

a 12.32-minute reduction in PACU stay time (95 % CI:

10.67�13.97 min; p < 0.001) and 0.57 mg lower sufentanil

consumption (95 % CI: 0.19�0.94 mg; p = 0.003) compared to

controls (p < 0.05; Table 2).

Two-way repeated measures ANOVA demonstrated signifi-

cantly lower PAED scores in the remimazolam group com-

pared to controls (mean difference = �2.28, 95 % CI: �2.73

to �1.82; Cohen’s d = 1.12, p < 0.001) (Figure 1A). Post hoc

Sidak tests confirmed significantly lower scores in the

Table 1 Comparison of baseline data between the two groups.

Control group

(N = 92)

Experimental group

(N = 92)

SMD-value

Sex, n ( %)

Female 21 (22.83 %) 15 (16.30 %) 0.165

Male 71 (77.17 %) 77 (83.70 %)

Age (years) 5 (4,6) 5 (4,7) 0.000

Height (cm) 118.5 (107.3127.8) 115.5 (104.0124.8) 0.145

Weight (Kg) 16.50 (14.00,21.00) 17.00 (14.73,19.90) 0.081

ASA Classification, n ( %)

ASA I 68 (73.91 %) 73 (79.35 %) 0.129

ASA II 24 (26.09 %) 19 (20.65 %)

Distribution, n ( %)

Unilateral 88 (95.65 %) 68 (93.48 %) 0.096

Bilateral 4 (4.35 %) 24 (6.52 %)

Table 2 Analysis of surgery-related indicators between the two groups.

Control group

(N = 92)

Experimental group

(N = 92)

p-value

Operation time (min) 32.15 § 8.39 27.97 § 6.14 <0.001

Extubation time after operation (h) 17.75 § 9.18 18.98 § 9.87 0.381

Postanesthesia care unit stagnation time (min) 39.83 § 6.19 27.51 § 5.10 <0.001

The sufentanil usage (mg) 9.00 (7.00,11.00) 8.00 (7.00,10.00) 0.003

Figure 1 Analysis of emergence agitation and pain intensity during extubation between the two groups. Note: A: PAED scores dur-

ing extubation; B: FLACC scores during extubation. Data were expressed as mean § standard deviation, Two-way repeated measures

ANOVA was used for comparison between groups, and the Sidak method was used for post hoc tests. * p < 0.05, *** p < 0.001.
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experimental group at 0 min (mean difference: �4.33,

95 %CI: �5.13 to �3.53, p < 0.001), 10 min (�3.23, �4.15

to �2.31, p < 0.001), and 20 min (�1.11, �2.05 to �0.18,

p = 0.020), but not at 30 min (p = 0.383) (Table 3). Emer-

gence delirium occurred in 7 of 92 (7.61 %) patients receiv-

ing remimazolam versus 38 of 92 (41.30 %) patients

receiving saline (risk difference 33.69 % [95 % CI, 21.60 % to

45.10 %], relative risk = 0.18 [95 % CI, 0.09 to 0.37];

p < 0.001).

FLACC scores were significantly lower in the remimazo-

lam group (mean difference = 0.38, 95 %CI:0.24�0.53;

Cohen’s d = 0.82, p = 0.026) (Figure 1B), with significant

reductions at 0 min (p = 0.041), 10 min (p = 0.001), and

20 min (p = 0.030), but not at 30 min (p = 0.257) (Table 3).

As shown in Table 3, there was no significant difference in

the MAP, SpO2 or HR between the two groups before anes-

thesia (p > 0.05). Moreover, the MAP and HR of patients in

the experimental group at 0 min, 10 min, 20 min, and 30 min

after extubation were significantly lower than those of

patients in the control group (p < 0.05). The SpO2 levels of

patients in the experimental group at 0 min, 10 min, 20 min,

and 30 min after extubation were significantly greater than

those of patients in the control group (p < 0.05).

With respect to parental satisfaction, the difference in

the total satisfaction score between the two groups was not

significant (p > 0.05). However, there was a significant dif-

ference in the proportion of very satisfied parents between

the two groups (63.0 % in the experimental group and 37.0 %

in the control group). Postoperative nausea or vomiting

occurred in 3 of 92 (3.26 %) subjects in the saline group and

2 of 92 (2.17 %) subjects in the remimazolam group

(p > 0.05). No episodes of bradycardia, hypotension, laryng-

ospasm, or hypoxemia were identified during the study

period. The details are displayed in Supplementary Table 1.

Discussion

The present results demonstrated that the application of

0.1 mg/kg remimazolam after surgery significantly reduced

the incidence of agitation during recovery from combined

intravenous-inhalation anesthesia. In addition, the postop-

erative administration of remimazolam significantly

increased parental satisfaction and significantly reduced the

length of PACU stay without a significant increase in adverse

events. Additionally, the authors validated the safety and

efficacy of remimazolam.

EA, as a long-term focus, is a common adverse event after

general anesthesia. Emergence agitation could cause sympa-

thetic excitation, which could lead to an increase in blood

pressure and brain hypoxia [19]. In addition, it can manifest

as a psychiatric disorder with involuntary behavior and

mania in severe cases [20]. As a result, emergence agitation

is detrimental to patient recovery after surgery and may

Table 3 Analysis of each detection index in the two groups.

Index Control group

(N = 92)

Experimental group

(N = 92)

p-value

PAED (points)

During extubation 8.35 § 2.86 4.02 § 2.66 <0.001

10 min 8.55 § 3.10 5.32 § 3.23 <0.001

20 min 8.89 § 2.95 7.78 § 3.46 0.020

30 min 9.34 § 3.11 8.91 § 3.54 0.383

FLACC (points)

During extubation 0(0,1) 0(0,1) 0.041

10 min 1(0,2) 0(0,1) 0.001

20 min 1(0,2) 0(0,1) 0.030

30 min 1(0,2) 1(0,1) 0.257

MAP (mmHg)

Before induction of anesthesia 83.28 § 5.19 83.19 § 5.20 0.906

When tube drawing 113.90 § 6.19 105.29 § 5.07 0.001

10 min 106.29 § 6.04 99.21 § 5.18 0.001

20 min 98.20 § 5.37 91.03 § 5.10 0.002

30 min 94.09 § 4.18 86.90 § 4.13 0.001

SpO2 ( %)

Before induction of anesthesia 99.04 § 1.08 99.15 § 0.97 0.468

When tube drawing 96.36 § 1.35 97.35 § 1.20 <0.001

10 min 96.39 § 1.24 97.69 § 1.38 <0.001

20 min 96.20 § 1.35 97.40 § 1.30 <0.001

30 min 97.20 § 1.45 98.11 § 1.40 <0.001

HR (bpm)

Before induction of anesthesia 100.40 § 7.47 101.05 § 7.20 0.549

When tube drawing 130.7 § 7.07 125.6 § 7.29 <0.001

10 min 126.1 § 6.90 120.5 § 7.17 <0.001

20 min 120.3 § 8.57 117.5 § 8.11 0.024

30 min 115.8 § 8.87 112.30 § 8.11 0.006
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contribute to the development of several postoperative

complications. Although the mechanism of emergence agita-

tion is unclear, postoperative pain, certain anesthetics, type

and duration of surgery, and preschool age are associated

with the occurrence of EA [20,21]. In this randomized clini-

cal trial, approximately half of the participants experienced

EA under general anesthesia, which was consistent with the

findings of previous studies [22]. The present results demon-

strated that remimazolam 0.2 mg/kg administered at sur-

gery completion significantly reduced the incidence of

emergence delirium incidence from 41.3 % to 7.6 % in pedi-

atric laparoscopic hernia repair. This effect aligns with

previous reports of remimazolam’s efficacy in tonsillec-

tomy/adenoidectomy (44 % to 12 %)[14] and meta-analy-

sis data for dexmedetomidine (37 % relative risk

reduction) [23]. These consistent outcomes establish

remimazolam as an effective alternative for pediatric

emergence delirium prophylaxis.

Postoperative pain has been identified as an independent

risk factor for the emergence delirium in clinical studies

[24], underscoring the importance of pain assessment in

delirium evaluation. The FLACC scale - a validated behav-

ioral pain assessment tool -was adopted to assess the pain

severity of all pediatric patients. In this study, the authors

found that the FLACC scores at 10 min and 20 min after extu-

bation were significantly lower in the experimental group

than in the control group, indicating that remimazolam

could effectively prevent emergence agitation by reducing

the severity of postoperative pain in children who under-

went laparoscopic inguinal hernia surgery.

Remimazolam reduces fluctuations in heart rate and

blood pressure by inhibiting the activity of the sympa-

thetic nervous system [25]. This pharmacological prop-

erty, combined with its established safety profile, has led

to its widespread adoption in endoscopic procedures.

These findings corroborate these advantages, showing sig-

nificantly lower MAP and HR, along with higher SpO2 lev-

els during the initial 30-minute post-extubation period in

the remimazolam group. These results collectively sup-

port remimazolam’s favorable safety profile as an anes-

thetic agent with minimal cardiovascular stimulation.

Additionally, although total parental satisfaction scores

did not differ significantly between groups, the higher

proportion of "very satisfied" parents in the remimazolam

group (63.0 % vs. 37.0 %) likely reflects the marked

reduction in emergence agitation, which has a dispropor-

tionate emotional impact despite not affecting overall

care ratings. The similar incidence of postoperative nau-

sea/vomiting (3.26 % vs. 2.17 %) and absence of cardiore-

spiratory complications (bradycardia, hypotension,

laryngospasm, or hypoxemia) further support remimazo-

lam’s safety profile. These findings suggest that while

global satisfaction metrics may mask specific benefits,

preventing distressing emergence behaviors significantly

enhances parental experience without compromising

safety.

However, the present study has several limitations. First,

the authors did not investigate the correlation between the

dose of remimazolam and the development of emergence

agitation. Second, this study was performed at a single cen-

ter. Therefore, the external effectiveness of these results

remains unclear. Third, there was no follow-up in this study.

Fourth, according to the experimental design, statistical

data were not collected at 40 min after extubation. Fifth,

the FLACC scale was used alone and not in conjunction with

other pain assessment tools, such as the Wong-Baker Facial

Expression Pain Rating Scale or the Numerical Rating Scale

(NRS). Thus, the long-term effectiveness of remimazolam

for EA remains unclear. A multicenter study should be con-

ducted to address these issues. In addition, longer proce-

dures may theoretically increase delirium risk through

mechanisms such as prolonged anesthetic exposure or surgi-

cal stress. However, in the study design, the randomization

process should have equally distributed operative time var-

iations between groups. Future studies could stratify by pro-

cedure duration to clarify this relationship.

According to the results of this study, the use of remima-

zolam at the end of laparoscopic inguinal hernia surgery in

children may help reduce postoperative pain and restless-

ness during postoperative recovery, stabilize patients’ vital

signs, such as blood pressure and heart rate, and reduce

hemodynamic fluctuations caused by surgical stress or pain.

This study offers key advantages for clinical practice: (1)

Efficiency: rapid recovery (extubation < 10 min) without

delaying PACU discharge, (2) Safety: minimal hemodynamic/

respiratory effects (MAP/HR fluctuations < 10 %, SpO₂ >

94 %), and (3) Cost-Effectiveness: lower per-dose cost

(»30 %) compared to dexmedetomidine. These benefits,

combined with simple bolus administration (no infusion

pumps required), position remimazolam as a practical first-

line option for pediatric day-case surgery, particularly in

resource-limited settings.
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