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Comparative efficacy and safety of dexmedetomidine and midazolam for conscious sedation in blind nasotracheal intubation: a randomized controlled trial
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Objective: To evaluate the safety and efficacy of dexmedetomidine amnestic analgesia slow induction for blind nasotracheal intubation (BNTI) in oral and maxillofacial surgery.

Methods: Sixty patients undergoing oral and maxillofacial surgery were randomly divided into the dexmedetomidine (DEX) group (1.0 μg/kg, 15 min of infusion + pethidine 1.0 mg/kg) and the midazolam (MID) group (0.02 mg/kg + pethidine 1.0 mg/kg). The intubation time was recorded, and heart rate (HR), mean arterial pressure (MAP), bispectral index (BIS) and pulse oximeter oxygen saturation (SpO2) were monitored at T0 (before induction), T1 (before intubation) and T2 (after intubation). Cortisol (Cor), norepinephrine (NE), epinephrine (E) and beta-endorphin (β-EP) levels were detected at T0, T3 (3 min after intubation) and T4 (15 min after intubation). The intraoperative fentanyl dosage, end-tidal carbon dioxide partial pressure (PETCO2) were recorded, and postoperative numerical rating scale (NRS) score, satisfaction and adverse reaction incidence were evaluated.

Results: Compared with the MID group, the intubation time in the DEX group was shorter and the PETCO₂ was lower (p < 0.05). In the DEX group, BIS and HR were lower at T1-T2 (p < 0.001), and the levels of Cor, NE, E, and β-EP were lower at T3-T4 (p < 0.05). The dosage of sufentanil, the postoperative NRS score, and adverse reactions (nausea, vomiting, respiratory depression) were reduced in the DEX group (p < 0.05), and the awakening and extubation time were shorter (p < 0.05), but there was no difference in the incidence of sore throat and other symptoms (p > 0.05).

Conclusion: Dexmedetomidine used for blind nasotracheal intubation for oral and maxillofacial surgery can provide comprehensive anesthesia effects, significantly reduce the stress response of tracheal intubation and the dosage of intraoperative opioids, while maintaining good hemodynamic stability.
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1 Introduction

The primary risks associated with anesthesia in oral and maxillofacial surgery stem from the potential presence of a difficult airway, which may compromise the patient’s life safety. Preoperatively, comprehensive physical examinations and imaging studies are performed to evaluate the patient’s airway patency and ventilatory function, as well as to predict the difficulty of tracheal intubation. Appropriate techniques for anesthesia induction and intubation must be selected to ensure patient safety throughout the perioperative period. In many cases of oral and maxillofacial surgery, nasal intubation is required to accommodate the specific demands of the surgical procedure (1).

Blind nasotracheal intubation (BNTI) was developed during World War I (2, 3). Although the emergence of rapid sequence induction protocols and advanced visualization techniques has significantly reduced its clinical application (4), BNTI remains an essential skill for anesthesiologists to master. Fiberoptic bronchoscopy-assisted tracheal intubation is widely regarded as the “gold standard” for managing difficult airways (5); however, its widespread use is limited by high costs, technical complexity, and the need for specialized training (6). Therefore, in resource-limited settings such as grassroots hospitals, where access to visualization equipment is restricted, BNTI remains a valuable and feasible alternative airway management strategy for anticipated difficult airways (7, 8). Awake tracheal intubation is an established standard for managing patients with anticipated airway challenges, with well-documented safety and efficacy profiles (9). The awake analgesic slow induction technique involves the careful combination of analgesic, sedative, and hypnotic agents. This approach not only alleviates patient anxiety and fear while maintaining spontaneous respiration, but also ensures effective topical anesthesia, thereby minimizing irritation caused by the tracheal tube to the pharyngeal and tracheal mucosa. As a result, patients remain cooperative and capable of following verbal commands during the procedure. Throughout the process, patients remain in a state of comfort and safety; even in the event of intubation failure, the risk of severe airway-related complications remains low, underscoring the technique’s high safety profile.

Dexmedetomidine (DEX) is a novel and highly selective α2-adrenergic receptor agonist that primarily activates α2A adrenergic receptors in the spinal cord and brain, thereby exerting anti-sympathetic effects. It provides analgesia and sedation without respiratory depression, and its sedative state closely resembles natural non-rapid eye movement (NREM) sleep (10–12). Patients remain easily arousable and capable of cooperating with medical procedures. In addition, DEX inhibits the release of substance P and other nociceptive neuropeptides at the presynaptic level, thereby blocking the transmission of painful stimuli from the dorsal horn of the spinal cord to the central nervous system, which helps reduce the stress response associated with intubation (13, 14). Furthermore, DEX has bronchodilatory effects and reduces oral secretions (15). Despite these favorable pharmacological properties, limited evidence is currently available regarding the safety and efficacy of DEX in awake analgesic slow induction for tracheal intubation, particularly in the context of blind nasal tracheal intubation (BNTI) during oral and maxillofacial surgery. This study aims to evaluate the safety and effectiveness of DEX-based awake analgesic slow induction combined with BNTI in oral and maxillofacial surgical procedures, and to provide a scientifically sound reference strategy for managing difficult airways during the perioperative period.



2 Methods


2.1 Ethics

Following approval from the Ethics Committee of the Third Affiliated Hospital of Anhui Medical University on January 2, 2023 (Approval number: 2023-002), this study was registered on the China Clinical Trial Registry website (https://www.chictr.org.cn/index.html) on May 26, 2023 (Registration number: ChiCTR2300071838).



2.2 Patients

This study was conducted from June 1, 2023, to February 28, 2024. A total of 60 patients who underwent elective oral and maxillofacial surgery were enrolled. The primary diagnoses included maxillary, mandibular, zygomatic bone, and zygomatic arch fractures, among others.

Inclusion criteria were as follows: (1) patients aged 18 to 60 years; (2) patients classified as ASA I or II according to the American Society of Anesthesiologists classification; (3) patients undergoing nasal intubation due to mouth opening limitation or for intraoral surgical procedures.

Exclusion criteria were as follows: (1) presence of neurological diseases or severe cardiac or pulmonary conditions; (2) skull base fractures or known/suspected cerebrospinal fluid leakage; (3) history of sinusitis, nasal tumors, nasal or paranasal sinus deformities, or prior nasal surgery; (4) preoperative administration of sedatives or analgesics; (5) presence of coagulation disorders or significant bleeding tendency. All participants were fully informed about the purpose of the study, as well as potential benefits and risks, prior to signing the written informed consent form.



2.3 Randomization and blinding

All eligible patients were randomized using Excel to generate a randomization sequence and divided into the MID group and DEX group in a ratio of 1:1. Randomization was done by an anesthesiologist who was not involved in the subsequent stages of the experiment. Allocation concealment was implemented using sequentially numbered sealed envelopes. All participants were blinded to the treatment allocation after enrollment in the study, and all BNTI procedures were performed by the same group of experienced anesthesiologists who were blinded to the group information. Unblinding was done after the postoperative follow-up. Data collection and postoperative follow-up were performed by an anesthesiologist who was blinded to the group allocation (i.e., whether the patient received dexmedetomidine or midazolam).



2.4 Anesthesia and perioperative analgesia management

Upon entering the operating room, peripheral venous access was obtained for the patient. The left radial artery was punctured and cannulated under local anesthesia. The arterial pressure transducer was then connected. Vital signs, including heart rate (HR), mean arterial pressure (MAP), bispectral index (BIS), pulse oximeter oxygen saturation (SpO2), and the end-tidal carbon dioxide partial pressure (PETCO2), were evaluated using a Philips IntelliVue MP-50 anesthesia monitor (Germany). A cotton swab, which had been soaked in a mixture containing 1% ephedrine (from the Northeast Pharmaceutical Group Shenyang No. 1 Pharmaceutical Co., Ltd., Shenyang; batch No. 220401) and 1% tetracaine (from Nanjing Xinbai Pharmaceutical Co., Ltd., Nanjing; batch No. 191106), was inserted into the well-ventilated side of the nasal meatus for a period of 5 min. This was done to constrict the nasal mucosal blood vessels and to enhance topical nasal anesthesia. At the same moment, a 7% lidocaine aerosol (Guangzhou Xiangxue Pharmaceutical Co., Ltd., Guangzhou; batch No. 202210002) was used for topical glossopharyngeal anesthesia. All patients inhaled pure oxygen at a rate of 5 L/min through a face mask.

For the DEX group, dexmedetomidine (Jiangsu Hengrui Pharmaceutical Co., Ltd., Lianyungang; batch No. 10061434) was administered intravenously at a dose of 1.0 μg/kg through a continuous infusion pump for 15 min, and pethidine (Qinghai Pharmaceutical Factory Co., Ltd., Qinghai; batch No. 210401-1) was given intravenously at a dosage of 1.0 mg/kg. For the MID group, intravenous injections of midazolam (Jiangsu Enhua Pharmaceutical Co., Ltd., Xuzhou, China; batch No. MD221102) at a dosage of 0.02 mg/kg and pethidine at a dosage of 1.0 mg/kg were administered. When the BIS was in the range of 70–85, 2 mL of 1% tetracaine was injected into the trachea via cricothyroid puncture. Patients were instructed to cough in order to enhance diffusion of the drug and fully anesthetize the trachea and vocal folds. Subsequently, a reinforced endotracheal tube with an internal diameter (ID) of 6.0–7.5 mm was selected and adjusted to ensure appropriate lubrication and cuff pressure. During intubation, the patient’s head was positioned in the “sniffing” position and they were reminded to breathe deeply through the nose. The anesthesiologists held the tube in their right hand and used their left hand to adjust the position of the patient’s head, angling the tip of the tube towards the patient’s head. After the tracheal tube was passed through the nasal cavity into the pharynx, blind advancement was initiated. At this point, the operator placed their ear close to the proximal end of the tube and carefully listened to the patient’s respiratory airflow sounds. The intensity and pitch of the airflow sound vary depending on the position of the tube tip: a loud, clear airflow sound is heard when the tip is aligned with the glottis, whereas the sound significantly diminishes or disappears when the tip deviates (e.g., into the piriform fossa or against the epiglottis). Therefore, the operator subtly rotates the tube hub and makes fine anterior–posterior adjustments, continuously seeking and advancing toward the direction of the strongest and clearest airflow sound. Successful intubation is typically achieved by gently advancing the tube into the trachea during inspiration, coinciding with the point of maximal airflow sound (Figure 1).

[image: A series of seven images depicts a medical procedure involving anesthesia and monitoring. Image A shows a patient with sensors on the forehead lying down. Image B shows a patient with a breathing mask and nasal cannula. Image C displays a close-up of a syringe being used. Image D shows a healthcare professional using a device on a patient's nose. Image E features a professional wearing a mask and gloves working on the patient's forehead. Image F shows a tube connected to a patient’s nasal mask. Image G displays a monitor with vital signs, including heart rate and blood pressure.]

FIGURE 1
 Blind nasotracheal intubation (BNTI) with slow induction anesthesia. (A,B) Topical nasal and glossopharyngeal anesthesia. (C) Cricothyroid puncture and injection. (D,E) BNTI. (F,G) Successful intubation and the patient is still conscious.


At the time of intubation, a 10 mg dose of uradil (Xi’an Lijun Pharmaceutical Co., Ltd., Xi’an; batch No. 2203131) or 2 mg of dobutamine (Hefei Future Drug Development Co., Ltd., Hefei; batch No. 2207036) was administered to patients who experienced a > 20% increase or decrease in MAP from baseline values. For tachycardia or bradycardia, defined as a heart rate (HR) of more than 100 beats per minute or less than 50 beats per minute, 25 mg of esmolol (Qilu Pharmaceutical Co., Ltd., Jinan; batch No. 2L0542004) or 0.5 mg of atropine (Anhui Changjiang Pharmaceutical Co., Ltd., Wuhu; batch No. 22021306) was administered intravenously, respectively. In the case of respiratory depression, all patients underwent continuous monitoring of vital signs throughout the sedation induction period and during the blind nasotracheal intubation procedure. This included continuous electrocardiography, non-invasive blood pressure (measured at 3-min intervals), pulse oximetry, and respiratory rate monitoring. The respiratory rate was primarily recorded by clinically observing chest wall movement. Should the respiratory rate fall below 12 breaths per minute and/or the pulse oximetry (SpO₂) fall below 90%, the operator would immediately implement intervention measures, including encouraging or assisting the patient’s breathing and administering oxygen via a face mask.

Anesthesia maintenance was performed via continuous intravenous infusion of etomidate and remifentanil. During surgery, cisatracurium (0.02–0.05 mg/kg) and sufentanil (5–10 μg per administration) were intermittently administered to maintain a ventilation rate of 12–14 breaths/min, PETCO2 levels between 35 and 45 mmHg (1 mmHg = 0.133 kPa), and BIS values within the range of 40–60. The infusion rates of anesthetic agents were adjusted intraoperatively based on the patient’s response to surgical stimuli and real-time BIS monitoring. Extubation was performed once the patient met the following criteria: regained consciousness, restored swallowing reflex, full recovery of spontaneous breathing, tidal volume (VT) >8 mL/kg, room air SpO2 >95%, and PETCO2 <45 mmHg. Following extubation, patients were transferred back to the ward. Due to the increased risk of postoperative respiratory depression and airway obstruction associated with oral and maxillofacial surgery, none of the patients received postoperative patient-controlled analgesia.



2.5 Outcomes

The primary outcome of this study was the duration of tracheal intubation, defined as c. Secondary outcomes included: the first-attempt intubation success rate (defined as successful tracheal intubation without interruption due to SpO₂ <90%); immediate post-intubation PETCO₂ levels; and the incidence of respiratory depression or epistaxis during intubation. Heart rate (HR), mean arterial pressure (MAP), bispectral index (BIS), and oxygen saturation (SpO₂) were recorded at three time points: before anesthesia induction (T₀), immediately before intubation (T₁), and immediately after intubation (T₂). Stress response indicators were assessed by collecting arterial blood samples at T₀, 3 min after intubation (T₃), and 15 min after intubation (T₄), with measurements of cortisol (Cor), norepinephrine (NE), epinephrine (E), and β-endorphin (β-EP) levels. Blood samples were sent to the Medical Laboratory of the Third Affiliated Hospital of Anhui Medical University, where serum hormone levels were analyzed using radioimmunoassay. Intraoperative sufentanil dosage was recorded. Postoperative follow-up included NRS (Numerical Rating Scale) pain scores at 2-, 6-, 12-, and 24-h post-procedure. The NRS score ranges from 0 (no pain) to 10 (severe pain), with scores of 1–3 indicating mild pain, 4–6 moderate pain, and 7–10 severe pain. Rescue analgesia with intravenous clonixin (4 mg) was administered if the NRS score was ≥4, and the number of rescue analgesia episodes within 24 h was documented. The Bruggrmann Comfort Scale (BCS) score was assessed at 24 h post-surgery, using a 0–3 scale: 0 (no discomfort), 1 (mild discomfort), 2 (moderate discomfort), and 3 (severe discomfort). Additionally, the incidence of sore throat within 24 h after surgery and the occurrence of implicit memory were recorded.



2.6 Sample size and statistics analysis

This study was designed as a blinded randomized controlled trial. The anesthesiologist performing the intubation and data collection was blinded to the group assignment throughout the procedure and postoperative follow-up period. With the DEX group serving as the experimental group and the MID group as the control group. The primary outcome of interest was intubation time. Based on data from a preliminary pilot study conducted at our institution involving 14 patients (seven per group), which yielded a mean difference in intubation time of 15.3 s and a pooled standard deviation of 17.2. Assuming a two-sided significance level (α) of 0.05 and a statistical power (1−β) of 0.9, and maintaining a 1:1 allocation ratio between the groups, sample size calculations were performed using R software according to the method described by Chow et al. (16). The required sample size was estimated to be 27 participants per group. To account for a potential 10% dropout or refusal rate, a total of 60 participants were ultimately enrolled, with 30 in each group.

All continuous data were first assessed for normality using the Shapiro–Wilk test. Based on the results of the normality test and the sample size, all continuous data are presented as mean ± standard deviation (SD) and were analyzed using parametric tests. All measurement data were analyzed using SPSS 23.0. Comparisons between the two groups were performed using one-way analysis of variance (ANOVA), followed by pairwise comparisons with the LSD-t test. For repeated measurements over time, pairwise t-tests were used to assess within-group changes across time points. The statistical significance level was set at α = 0.05 (two-sided). To account for multiple comparisons in repeated measures and split-plot analyses, the Bonferroni correction method was applied to adjust the significance level accordingly.




3 Results


3.1 Patient enrollment details

Among the 73 patients assessed for eligibility, 13 were excluded: eight due to failure to meet inclusion criteria and five due to refusal to provide informed consent. A total of 60 patients were enrolled in the study. Of these, three patients from the DEX group and three from the MID group withdrew from the study (withdrawal of consent) during the postoperative period prior to data collection completion. Ultimately, 54 patients were included in the final analysis (Figure 2).
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FIGURE 2
 Study flow diagram of the randomized trial, including the enrollment process, assignment of interventions, and analysis (n, number of cases).




3.2 Patient characteristics

No statistically significant differences were observed in baseline characteristics between the two patient groups, including age, gender distribution, body mass index (BMI), American Society of Anesthesiologists (ASA) classification, mento-gnathion distance, and maximal interincisal opening (MIO) (p > 0.05) (Table 1).


TABLE 1 Demographic characteristics of patients in the two groups.


	Variable
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	Age (years) 	41.63 ± 10.65 	42.44 ± 8.97 	0.762


 	BMI (kg.m−2) 	23.60 ± 2.18 	23.23 ± 2.14 	0.523


 	Gender [n (%)] 	 	 	0.785


 	Male 	13 (48.15) 	14 (51.85) 	


 	Female 	14 (51.85) 	13 (48.15) 	


 	ASA classification [n (%)] 	 	 	0.702


 	I 	5 (18.52) 	3 (11.11) 	


 	II 	22 (81.48) 	24 (88.89) 	


 	Thyromental distance [n (%)] 	 	 	0.702


 	<6 cm 	20 (74.07) 	22 (81.48) 	


 	≥6 cm 	7 (25.93) 	5 (18.52) 	


 	MIO [n (%)] 	 	 	0.340


 	<3 cm 	22 (81.48) 	19 (70.37) 	


 	≥3 cm 	5 (18.52) 	8 (29.63) 	





Age and BMI were compared using independent samples t-tests, whereas other categorical indicators were analyzed using chi-square tests. All data are presented as the mean ± SD, number (percentage). Group DEX, dexmedetomidine group; Group MID, midazolam group. ASA, American Society of Anesthesiologists; BMI, body mass index; MIO, maximal interincisal opening.
 



3.3 Comparison of intubation duration, first-attempt intubation success rate, and post-intubation PETCO₂ concentration

Compared with the MID group, the DEX group showed significantly shorter intubation duration and lower post-intubation PETCO₂ concentration (p < 0.05) (Table 2). No significant difference was observed in the first-attempt intubation success rate between the two groups (p > 0.05) (Table 2).


TABLE 2 Comparison of the time for blind nasotracheal intubation, end-tidal carbon dioxide partial pressure (PETCO2) immediately after intubation and first-attempt intubation success rate in the patients between the two groups.


	Outcome measure
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	Time for intubation (s) 	82.67 ± 16.41 	99.41 ± 21.88 	0.002


 	PETCO2 immediately after intubation (mmHg) 	43.70 ± 4.00 	47.30 ± 4.32 	0.003


 	The first-attempt intubation success [n (%)] 	22 (81.48) 	19 (70.37) 	0.340





All data are presented as the mean ± SD, number (percentage). Group DEX, dexmedetomidine group; Group MID, midazolam group. PETCO2, end-tidal carbon dioxide partial pressure.
 



3.4 Comparison of hemodynamic parameters, BIS values, and SpO₂ levels at each time point between the two groups of patients

Compared with baseline (T0), both groups showed significant decreases in BIS, HR, and MAP at T1, as well as reductions in BIS, MAP, and SpO₂ at T2 (SpO₂ decreased without evidence of respiratory depression), all of which were statistically significant (p < 0.05). Compared with the MID group, the DEX group exhibited significantly lower BIS and HR values at both T1 and T2 time points (both parameters within normal physiological ranges), with statistically significant differences (p < 0.001) (Table 3).


TABLE 3 Comparison of vital signs before anesthetic induction (T0), immediately before intubation (T1) and after intubation (T2) of patients in the two groups.


	Time
	Vital sign
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	T0 	HR (r/s) 	75.19 ± 7.45 	76.22 ± 7.83 	0.620


 	MAP (mmHg) 	93.15 ± 5.51 	92.44 ± 5.07 	0.627


 	SpO2 	99.26 ± 0.53 	99.04 ± 0.44 	0.097


 	BIS 	97.52 ± 1.25 	97.11 ± 1.31 	0.248


 	T1 	HR (r/s) 	66.00 ± 6.48* 	71.11 ± 4.47 * 	0.001


 	MAP (mmHg) 	87.85 ± 4.53 * 	87.78 ± 5.52 * 	0.957


 	SpO2 	98.96 ± 0.52 	98.96 ± 0.59 	1.000


 	BIS 	76.96 ± 5.71* 	82.59 ± 4.63* 	<0.001


 	T2 	HR (r/s) 	70.33 ± 5.82* 	77.07 ± 8.35 	0.001


 	MAP (mmHg) 	84.85 ± 6.47* 	83.78 ± 5.62* 	0.518


 	SpO2 	94.37 ± 0.97* 	93.67 ± 1.86* 	0.089


 	BIS 	79.96 ± 6.71* 	85.81 ± 4.80* 	<0.001





All data are presented as the mean ± SD. Compared within the same group (a within-group design) at T0 time, *p < 0.05. Group DEX, dexmedetomidine group; Group MID, midazolam group. HR, heart rate; MAP, mean arterial pressure; SpO2, pulse oximeter oxygen saturation; BIS, bispectral index.
 



3.5 Comparison of stress-related biomarkers at each time point between the two patient groups

Compared with baseline (T0), the plasma levels of epinephrine (E) and β-endorphin (β-EP) in the MID group were significantly decreased at T3 and T4 time points (p < 0.05). Similarly, in the DEX group, the levels of cortisol (Cor), norepinephrine (NE), E, and β-EP were significantly reduced at T3 and T4 compared with T0 (p < 0.05). When comparing the two groups, the DEX group showed significantly lower levels of Cor, NE, E, and β-EP than the MID group at both T3 and T4 time points (p < 0.05) (Table 4).


TABLE 4 Comparison of the stress hormones at three (T3) and fifteen (T4) minutes after intubation of patients in the two groups.


	Time
	Hormone
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	T0 	Cor (μg/dL) 	19.07 ± 6.84 	18.78 ± 4.72 	0.858


 	NE (ng/L) 	125.12 ± 22.55 	134.97 ± 29.53 	0.175


 	E (ng/L) 	37.97 ± 8.02 	39.11 ± 8.21 	0.609


 	β-EP (mmol/L) 	1.46 ± 0.30 	1.48 ± 0.27 	0.702


 	T3 	Cor (μg/dL) 	13.69 ± 3.61* 	17.65 ± 7.96 	0.024


 	NE (ng/L) 	105.75 ± 21.24* 	125.52 ± 32.81 	0.011


 	E (ng/L) 	26.81 ± 6.94* 	32.85 ± 9.31* 	0.009


 	β-EP (mmol/L) 	1.09 ± 0.27* 	1.31 ± 0.33* 	0.008


 	T4 	Cor (μg/dL) 	15.20 ± 3.35* 	18.92 ± 4.98 	0.002


 	NE (ng/L) 	90.35 ± 18.83* 	121.11 ± 29.40 	<0.001


 	E (ng/L) 	23.87 ± 6.48* 	27.78 ± 7.31* 	0.042


 	β-EP (mmol/L) 	0.99 ± 0.25* 	1.28 ± 0.20* 	<0.001





All data are presented as the mean ± SD. Compared within the same group (a within-group design) at T0 time, *p < 0.05. Group DEX, dexmedetomidine group; Group MID, midazolam group. Cor, cortisol; NE, norepinephrine; E, epinephrine, β-EP, beta-endorphin.
 



3.6 Comparison of intraoperative sufentanil consumption, numeric rating scale (NRS) scores, Bruggemann comfort scale (BCS) scores, and incidence of adverse reactions between the two patient groups

Compared with the MID group, the DEX group exhibited a significantly lower intraoperative fentanyl dosage, reduced Numeric Rating Scale (NRS) pain scores at 2 h, 6 h, 12 h, and 24 h post-surgery, decreased Bruggemann Comfort Scale (BCS) scores at 24 h post-surgery, fewer cases requiring rescue analgesia, and significantly lower incidences of nausea, vomiting, and respiratory depression (p < 0.05). No statistically significant differences were observed between the two groups regarding postoperative throat pain, implicit memory, post-intubation respiratory depression, or nasal bleeding (p > 0.05) (Table 5).


TABLE 5 Comparison of the follow-up data of patients in the two groups.


	Postoperative outcome
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	Sufentanil consumption (μg) 	23.37 ± 2.08 	26.74 ± 4.59 	0.001


 	NRS2 	2.19 ± 0.51 	3.56 ± 1.13 	<0.001


 	NRS6 	2.39 ± 0.64 	3.96 ± 0.96 	<0.001


 	NRS12 	2.42 ± 0.53 	3.68 ± 1.05 	<0.001


 	NRS24 	0.93 ± 0.48 	2.15 ± 0.54 	<0.001


 	BCS24 	1.21 ± 0.61 	2.51 ± 0.52 	<0.001


 	Number of cases requiring rescue analgesia [n (%)] 	2 (7.41) 	11 (40.74) 	<0.001


 	Implicit memory [n (%)] 	0 (0.00) 	0 (0.00) 	1.000


 	Sore throat [n (%)] 	2 (7.41) 	4 (14.81) 	0.665


 	Nausea and vomiting [n (%)] 	1 (3.70) 	9 (33.33) 	0.006


 	Respiratory depression [n (%)] 	2 (7.41) 	11 (40.74) 	0.005


 	Epistaxis [n (%)] 	3 (11.11) 	4 (14.81) 	1.000





All data are presented as the mean ± SD or n (%). Group DEX, dexmedetomidine group; Group MID, midazolam group. NRS, numerical rating scale; NRS2, NRS24, NRS scores were assessed at 2 h and 24 h after surgery.
 



3.7 Comparison of operation time, anesthesia duration, recovery time, Extubation time, and fluid intake and output between the two groups

There were no statistically significant differences in the operation time, anesthesia time, fluid intake, urine output, and blood loss between the two groups. Compared with the MID group, the recovery time and extubation time in the DEX group were significantly shorter, and the difference was statistically significant (p < 0.05) (Table 6).


TABLE 6 Comparison of operation time, anesthesia duration, recovery time, extubation time, and fluid intake and output between the two groups.


	Perioperative parameter
	Group DEX (n = 27)
	Group MID (n = 27)
	
p


 

 	Operation time (min) 	123.25 ± 21.80 	121.83 ± 27.34 	0.834


 	Anesthesia duration (min) 	146.10 ± 26.45 	148.52 ± 23.1 	0.722


 	Intraoperative blood loss (ml) 	75 ± 15 	78 ± 20 	0.536


 	Urine output volume (ml) 	200 ± 20 	200 ± 30 	1.000


 	Total fluid infusion volume (ml) 	1,000 ± 100 	1,100 ± 150 	0.006


 	Recovery time (min) 	5.24 ± 0.67 	10.08 ± 0.71 	<0.001


 	Extubation time (min) 	7.14 ± 0.70 	12.53 ± 0.76 	<0.001





All data are presented as the mean ± SD or n (%). Group DEX, dexmedetomidine group; Group MID, midazolam group.
 




4 Discussion

During the slow induction of tracheal intubation with amnestic analgesia and sedation, anesthesiologists administer sedative and analgesic agents to achieve an optimal pre-intubation condition. In this state, patients maintain adequate spontaneous respiration, are able to follow medical instructions, and exhibit controlled physiological responses to intubation-related stress. Simultaneously, they demonstrate effective amnesia for noxious stimuli, with no evidence of implicit memory postoperatively (17). Blind nasal tracheal intubation (BNTI) is a critical technique for managing difficult airways, particularly in patients with cervical instability, temporomandibular joint dysfunction (limited mouth opening), or congenital or acquired upper airway anomalies (5). Patients with oral and maxillofacial fractures are frequently anticipated to have difficult airways. Therefore, this study aims to evaluate the safety and efficacy of dexmedetomidine (DEX)-induced amnestic analgesia combined with slow induction BNTI in oral and maxillofacial surgical procedures.

The bispectral index (BIS) is a widely accepted and reliable parameter for monitoring the depth of anesthesia and sedation in clinical settings. It is a processed electroencephalographic (EEG) index ranging from 0 to 100, derived through advanced signal analysis (18). BIS directly reflects the effects of anesthetic agents on the cerebral cortex, thereby indicating the level of anesthesia-induced unconsciousness (19). Specifically, a BIS value above 95 corresponds to wakefulness, 65–85 indicates light to moderate sedation, 40–65 reflects an anesthetized state with suppressed arousal responses, and below 40 suggests burst suppression patterns. During the implementation of amnestic analgesia with slow induction, continuous BIS monitoring and maintenance of values between 70 and 85 help prevent excessive sedation, ensuring that patients remain cooperative and responsive to verbal commands. Furthermore, by guiding intraoperative adjustments of drug infusion rates based on real-time BIS values, anesthesiologists can achieve more precise control of anesthetic depth. This approach minimizes the risk of delayed emergence due to overly deep anesthesia, facilitates a smooth and timely recovery, and prevents intraoperative awareness associated with inadequate anesthesia (20).

Studies have demonstrated that DEX is well tolerated and maintains stable hemodynamic profiles in patients undergoing nasal tracheal intubation via fiberoptic bronchoscopy (21, 22). Comparative studies of the sedative effects of DEX and MID in both intensive care units and outpatient surgical settings have consistently shown superior performance of DEX (20). The findings of this study indicate that, compared with the MID group, patients in the DEX group exhibited greater cooperation during intubation and required significantly shorter intubation times. This study selected “nasotracheal tube placement time” (defined as the time from insertion of the tracheal tube into the nostril to confirmed correct placement within the trachea) as the primary endpoint, based on the core objective of this research: to evaluate and compare the efficiency and difficulty of the specific technical procedure of blind nasotracheal intubation under two different sedation regimens. The entire anesthesia induction process is influenced by numerous confounding factors, including the onset speed of the study drugs, individual patient responses to the medications, and pre-procedural preparation. In contrast, the “intubation time” more purely reflects the duration required to execute the key steps of this airway management technique under a predetermined sedation level, thereby more directly illustrating the impact of the sedation regimen on the conditions for intubation. Therefore, we consider it a more precise indicator for addressing the central research question. These outcomes may be attributed to the unique pharmacological properties of DEX, a sedative-hypnotic agent that activates α2 adrenergic receptors in the ventricles and stimulates dopamine neurons in the ventral tegmental area, thereby increasing dopamine concentrations in specific cortical projection regions (23). This mechanism induces a state resembling natural sleep, allowing patients to remain easily arousable (24). DEX exerts dose-dependent sedative and anxiolytic effects, with significant sedation typically observed at plasma concentrations between 0.2 and 0.3 nanograms per milliliter. This suggests the importance of precise dosing to avoid excessive sedation. This study also found that post-intubation PETCO₂ levels were lower in the DEX group than in the MID group, although the average values remained within normal physiological ranges. This observation may be related to the minimal impact of DEX on respiratory function. Notably, even at plasma concentrations as high as 2.4 nanograms per milliliter, DEX has not been associated with significant respiratory depression during sedation, and patients remain readily arousable—further supporting the notion of a natural sleep-like state (25). These findings align with those of previous studies.

Xiong et al. (26) reported that preoperative oral administration of DEX effectively alleviates anxiety in surgical patients, mitigates the stress response induced by tracheal intubation under general anesthesia, and prevents hemodynamic fluctuations. DEX exhibits a characteristic biphasic hemodynamic profile. At high plasma concentrations, it activates α2-adrenergic receptors on vascular smooth muscle, resulting in peripheral vasoconstriction and subsequent hypertension, followed by reflex bradycardia mediated by carotid or aortic baroreceptors. At lower plasma concentrations, DEX induces vasodilation and suppresses sympathetic activity through presynaptic α2-adrenergic receptor activation, which reduces catecholamine release via negative feedback mechanisms (27). Notably, its efficacy in attenuating hemodynamic stress responses during intubation surpasses that of labetalol (28). Clinical evidence also indicates that administering DEX prior to anesthesia induction can reduce both blood pressure and heart rate during intubation, although it may be associated with bradycardia (29). The hemodynamic effects of DEX can be modulated by adjusting the dosage and infusion rate.

The results of this study demonstrate that, compared with baseline (T0), both groups exhibited decreased BIS, HR, and MAP at T1, and reduced BIS, MAP, and SpO₂ at T2. Although SpO₂ declined, no signs of respiratory depression were observed. Compared with the MID group, the DEX group showed significantly lower BIS and HR values at both T1 and T2. These findings suggest that the DEX group maintained more stable hemodynamics and demonstrated better tolerance to intubation. Despite the lower heart rate in the DEX group, no adverse events were recorded. The BIS values were significantly lower in the DEX group compared to the MID group at T1 (immediately before intubation). This observation confirms that dexmedetomidine provided a deeper level of sedation prior to the noxious stimulus of intubation. This profound sedation is a key mechanism underlying the attenuated stress response observed in the DEX group, as evidenced by their more stable hemodynamic profiles (e.g., heart rate and blood pressure) during intubation. The deeper sedative state, coupled with the intrinsic analgesic properties of dexmedetomidine (30), likely contributed to the reduced analgesic consumption noted in the DEX group postoperatively. Regarding the reliability of BIS monitoring under dexmedetomidine sedation, existing literature supports its validity. Studies have shown a good correlation between BIS values and the level of sedation induced by dexmedetomidine, as it primarily acts on the same molecular targets (α2-adrenoceptors) in key regions regulating sleep and arousal, such as the locus coeruleus (31, 32). While the BIS was originally developed for volatile anesthetics, it has been demonstrated to be effective in monitoring dexmedetomidine-induced sedation, reliably distinguishing between different levels of conscious sedation (32). Therefore, the lower BIS values in our DEX group robustly indicate a greater depth of sedation, which directly facilitated the favorable outcomes of reduced stress and lower analgesic requirements.

Repeated intubation attempts in patients with difficult airways may intensify intubation-related stimulation, which can trigger sympathetic activation and increased catecholamine release (33). The present study revealed that, compared with baseline (T0), the MID group exhibited decreased levels of E and β-EP at T3 and T4. In contrast, the DEX group showed significant reductions in Cor, NE, E, and β-EP at T3 and T4 compared with T0. Moreover, these biomarker levels were significantly lower in the DEX group than in the MID group at both time points. These results indicate that DEX exerts a certain sympatholytic effect and effectively attenuates the stress response associated with intubation. Administration of DEX at a dose of 0.6–1.0 μg/kg produces analgesia by activating the medullary-spinal noradrenergic pathway. However, when administered alone at a low dose (1.0 μg/kg), DEX may increase limb movement and enhance the response to intubation stimuli (34). Therefore, this study combined DEX with pethidine to enhance sedation and analgesia and reduce the anticipated intubation score. The findings of this study are consistent with previous research and align with the established pharmacological properties of DEX.

This study demonstrated that patients in the DEX group required significantly less intraoperative sufentanil compared to those in the MID group. Postoperative NSR pain scores at 2, 6, 12, and 24 h were significantly lower in the DEX group, and the BCS score at 24 h was also reduced. Additionally, the number of patients requiring rescue analgesia was markedly decreased. These findings may be attributed to the synergistic interaction between DEX and opioids, which prolongs opioid effects and reduces the required opioid dosage. It is likely that DEX exerts analgesic effects through activation of α2 receptors in both the central and spinal nervous systems (34, 35). This study demonstrated that the sufentanil dosage in the DEX group was significantly lower than that in the MID group. Previous studies have shown that patients with difficult airways are particularly susceptible to opioid-induced respiratory depression (36). Reducing opioid administration may therefore provide clinical benefits for this patient population, a finding that aligns with the outcomes of the present study. Numerous clinical studies have shown that DEX can reduce opioid requirements and postoperative complications, supporting the principles of Enhanced Recovery After Surgery (ERAS) (37). In contrast, MID lacks analgesic properties, and some studies even suggest it may lower the pain threshold (35). Furthermore, the DEX group exhibited significantly shorter awakening and extubation times compared to the MID group. The incidence of PONV and respiratory depression was markedly lower, and the overall quality of emergence was superior. No implicit memory was detected during postoperative follow-up in any patient. These results indicate that DEX-based amnestic analgesia with slow induction provides effective preemptive analgesia, reduces postoperative opioid consumption, and extends the duration of postoperative analgesia. This approach ensures a stable anesthetic induction and surgical process, thereby facilitating faster patient recovery. As an induction agent for amnestic analgesia, DEX does not compromise respiratory or cognitive recovery during emergence or extubation readiness. It also improves patient comfort scores while significantly reducing the incidence of adverse effects such as respiratory depression, nausea, vomiting, and postoperative pain.

The combination of MID and opioids exhibits synergistic respiratory depression (38, 39). MID produces sedation, anxiolysis, and anterograde amnesia by potentiating GABA_A receptor function. Pethidine is a μ-opioid receptor agonist that produces dose-dependent respiratory depression through direct inhibition of the brainstem respiratory center. Despite differing mechanisms of action, these two drugs exhibit synergistic or additive effects in suppressing the central nervous system, particularly the respiratory center. This synergy implies that the combined respiratory depression when administered together is substantially greater than the sum of their individual effects. The interaction pattern between DEX and opioids differs markedly from that of MID, characterized by the “opioid-sparing effect,” which may reduce the overall burden of respiratory depression (40, 41). DEX exerts sedative, anxiolytic, and analgesic effects by activating α2 receptors in brainstem regions such as the locus coeruleus. Its sedative mechanism differs from GABAergic drugs, more closely resembling physiological sleep, with minimal impact on respiration. More importantly, DEX itself possesses analgesic properties that synergize with opioids, reducing opioid dosage requirements and consequently mitigating the dose-dependent respiratory depression directly induced by opioids. Our research initiative and hypothesis were grounded precisely in this fundamental pharmacological distinction. In our experiments, we anticipated and observed more stable respiratory parameters in the DEX group. The choice of sedation regimen for awake intubation needs to be weighed against the depth of sedation, need for analgesia, respiratory and circulatory stability, and the individual patient. In addition to MID, propofol in combination with opioids can cause significant, dose-dependent respiratory depression and even apnea, with a similar risk of respiratory and circulatory depression as MID and opioid combinations, often requiring advanced airway management (42). In contrast, regimens combining DEX and opioids are more advantageous in preserving spontaneous respiration and hemodynamic stability (especially during slow infusion of a loading dose), and are particularly indicated for sedation of awake intubated patients (43). Ketamine is an NMDA receptor antagonist characterized by its unique “dissociative anesthesia” and euphoric circulation with preservation of spontaneous breathing (44). However, a major drawback is the potential for psychiatric adverse effects such as nightmares and hallucinations (45). The combination of ketamine and DEX may be a promising strategy, as DEX is effective in reducing the psychiatric side effects of ketamine, and the two complement each other in terms of analgesia and preservation of breathing (46).

This study has several limitations. This study was conducted at the Third Affiliated Hospital of Anhui Medical University. Patient characteristics, diagnostic and treatment procedures, and available resources may differ from those at other centers, potentially limiting the generalizability of the findings to other populations. Additionally, the sample size of this study (N = 54) is relatively small. This is because it represents the first investigation comparing the efficacy and safety of DEX versus MID for conscious sedation during blind nasotracheal intubation. The primary objective is to provide preliminary evidence and effect size estimates for future larger-scale confirmatory studies. All operators participating in this study underwent uniform and rigorous standardized training to ensure they were familiar with and proficient in the same operational procedures and evaluation criteria. Nevertheless, we acknowledge that completely eliminating operator variability is impossible. Therefore, all tracheal intubation procedures for patients were performed by the same group of anesthesiologists with over 20 years of clinical experience to ensure consistency in the benchmark for technical proficiency. An additional potential limitation of this study is the non-use of a traditional overall patient satisfaction score. Instead, we employed the Bruggemann Comfort Scale, which is specifically designed for the postoperative state. While the BCS excellently reflects physical comfort directly related to the surgery and anesthesia, it may not encompass all aspects influencing overall satisfaction, such as non-technical factors like communication with healthcare staff or the hospital environment. However, given that this study primarily focused on the physiological and comfort outcomes of the technical procedure itself, we believe the BCS provided a more targeted and objective measure for this purpose. Future studies could consider combining the BCS with a broader satisfaction scale to obtain a more comprehensive picture of the patient experience.



5 Conclusion

In conclusion, DEX amnestic analgesia with slow induction demonstrates significant advantages in elective oral and maxillofacial surgery, particularly for blind nasal tracheal intubation (BNTI). It is associated with shorter intubation time, greater tolerance to intubation, and a reduced stress response. The anesthesia induction is smooth, with decreased intraoperative opioid requirements, which may help reduce or prevent postoperative complications such as nausea, vomiting, and respiratory depression. Patients experience lower postoperative pain intensity and report higher satisfaction levels. The technique offers safe, comfortable, and effective anesthesia with reliable and easily mastered procedural characteristics. It is particularly well-suited for oral and maxillofacial patients to safely and stably undergo the perioperative period. For grassroots hospitals lacking advanced visualization equipment, this approach represents a valuable and practical anesthetic option.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by Department of Anesthesiology, The Third Affiliated Hospital of Anhui Medical University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

ZL: Writing – original draft, Writing – review & editing. MW: Writing – original draft, Writing – review & editing. JZ: Writing – original draft, Writing – review & editing. HW: Writing – original draft, Writing – review & editing. XZ: Writing – original draft, Writing – review & editing. HL: Writing – original draft, Writing – review & editing. HY: Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the Basic and Clinical Cooperative Research Promotion Program of the Third Affiliated Hospital of Anhui Medical University (Grant Number: 2022sfy009) and the Anhui Provincial Health Research Project (Grant Number: AHWJ2024Aa20018).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Cook,TM. Strategies for the prevention of airway complications - a narrative review. Anaesthesia. (2018) 73:93–111. doi: 10.1111/anae.14123 
	 2. Rowbotham,ES, and Magill,I. Anaesthetics in the plastic surgery of the face and jaws. Proc R Soc Med. (1921) 14:17–27. doi: 10.1177/003591572101401402
	 3. Magill,IW, Macintosh,R, Hewer,CL, Nosworthy,MD, and McConnell,WS. Lest we forget. An historic meeting of the section of Anaesthetics of Royal Society of Medicine on 6 Decemeber 1974. Divynyl ether. Anaesthesia. (1975) 30:630–2. doi: 10.1111/j.1365-2044.1975.tb00923.x 
	 4. Ajmal,M. Why blind nasotracheal intubation? Anesth Analg. (2011) 113:666. doi: 10.1213/ANE.0b013e318228693b 
	 5. Apfelbaum,JL, Hagberg,CA, Connis,RT, Abdelmalak,BB, Agarkar,M, Dutton,RP , et al. 2022 American Society of anesthesiologists practice guidelines for management of the difficult airway. Anesthesiology. (2022) 136:31–81. doi: 10.1097/ALN.0000000000004002 
	 6. Tvede,MF, Kristensen,MS, and Nyhus-Andreasen,M. A cost analysis of reusable and disposable flexible optical scopes for intubation. Acta Anaesthesiol Scand. (2012) 56:577–84. doi: 10.1111/j.1399-6576.2012.02653.x 
	 7. Yoo,H, Choi,JM, Jo,JY, Lee,S, and Jeong,SM. Blind nasal intubation as an alternative to difficult intubation approaches. J Dent Anesth Pain Med. (2015) 15:181–4. doi: 10.17245/jdapm.2015.15.3.181 
	 8. Sun,Y, Jiang,H, Zhu,Y, Xu,H, and Huang,Y. Blind intubation device for nasotracheal intubation in 100 oral and maxillofacial surgery patients with anticipated difficult airways: a prospective evaluation. Eur J Anaesthesiol. (2009) 26:746–51. doi: 10.1097/EJA.0b013e32832b13a2 
	 9. Ahmad,I, El-Boghdadly,K, Bhagrath,R, Hodzovic,I, McNarry,AF, Mir,F , et al. Difficult airway society guidelines for awake tracheal intubation (ATI) in adults. Anaesthesia. (2020) 75:509–28. doi: 10.1111/anae.14904 
	 10. Nelson,LE, Lu,J, Guo,T, Saper,CB, Franks,NP, and Maze,M. The alpha2-adrenoceptor agonist dexmedetomidine converges on an endogenous sleep-promoting pathway to exert its sedative effects. Anesthesiology. (2003) 98:428–36. doi: 10.1097/00000542-200302000-00024 
	 11. Hoy,SM, and Keating,GM. Dexmedetomidine: a review of its use for sedation in mechanically ventilated patients in an intensive care setting and for procedural sedation. Drugs. (2011) 71:1481–501. doi: 10.2165/11207190-000000000-00000 
	 12. Chima,AM, Mahmoud,MA, and Narayanasamy,S. What is the role of Dexmedetomidine in modern anesthesia and critical care? Adv Anesth. (2022) 40:111–30. doi: 10.1016/j.aan.2022.06.003 
	 13. Scheinin,B, Lindgren,L, Randell,T, Scheinin,H, and Scheinin,M. Dexmedetomidine attenuates sympathoadrenal responses to tracheal intubation and reduces the need for thiopentone and peroperative fentanyl. Br J Anaesth. (1992) 68:126–31. doi: 10.1093/bja/68.2.126 
	 14. Li,J, Tang,H, and Tu,W. Mechanism of dexmedetomidine preconditioning on spinal cord analgesia in rats with functional chronic visceral pain. Acta Cir Bras. (2022) 37:e370203. doi: 10.1590/acb370203 
	 15. Groeben,H, Mitzner,W, and Brown,RH. Effects of the alpha2-adrenoceptor agonist dexmedetomidine on bronchoconstriction in dogs. Anesthesiology. (2004) 100:359–63. doi: 10.1097/00000542-200402000-00026 
	 16. White,I. Sample size calculations in clinical research. J R Stat Soc Ser A Stat Soc. (2008) 171:756–6. doi: 10.1111/j.1467-985X.2008.00538_2.x
	 17. Johnston,KD, and Rai,MR. Conscious sedation for awake fibreoptic intubation: a review of the literature. Can J Anaesth. (2013) 60:584–99. doi: 10.1007/s12630-013-9915-9 
	 18. Johansen,JW. Update on bispectral index monitoring. Best Pract Res Clin Anaesthesiol. (2006) 20:81–99. doi: 10.1016/j.bpa.2005.08.004 
	 19. Ko,CC, Hung,KC, Illias,AM, Chiu,CC, Yu,CH, Lin,CM , et al. The use of remimazolam versus propofol for induction and maintenance of general anesthesia: a systematic review and meta-analysis. Front Pharmacol. (2023) 14:1101728. doi: 10.3389/fphar.2023.1101728 
	 20. Glass,PS, Bloom,M, Kearse,L, Rosow,C, Sebel,P, and Manberg,P. Bispectral analysis measures sedation and memory effects of propofol, midazolam, isoflurane, and alfentanil in healthy volunteers. Anesthesiology. (1997) 86:836–47. doi: 10.1097/00000542-199704000-00014 
	 21. Shen,SL, Xie,YH, Wang,WY, Hu,SF, and Zhang,YL. Comparison of dexmedetomidine and sufentanil for conscious sedation in patients undergoing awake fibreoptic nasotracheal intubation: a prospective, randomised and controlled clinical trial. Clin Respir J. (2014) 8:100–7. doi: 10.1111/crj.12045 
	 22. Lim,S, Cho,K, Lee,W, Kim,J, Bang,J, and Ki,S. Comparison of the performance of phase lag entropy and bispectral index for monitoring the depth of sedation under dexmedetomidine sedation: a prospective, observational, and non-inferiority trial. J Clin Anesth. (2022) 82:110945. doi: 10.1016/j.jclinane.2022.110945 
	 23. Qiu,G, Wu,Y, Yang,Z, Li,L, Zhu,X, Wang,Y , et al. Dexmedetomidine activation of dopamine neurons in the ventral tegmental area attenuates the depth of sedation in mice. Anesthesiology. (2020) 133:377–92. doi: 10.1097/ALN.0000000000003347 
	 24. Li,A, Yuen,VM, Goulay-Dufay,S, Sheng,Y, Standing,JF, Kwok,PCL , et al. Pharmacokinetic and pharmacodynamic study of intranasal and intravenous dexmedetomidine. Br J Anaesth. (2018) 120:960–8. doi: 10.1016/j.bja.2017.11.100 
	 25. Li,BL, Yuen,VM, Song,XR, Ye,J, Ni,J, Huang,JX , et al. Intranasal dexmedetomidine following failed chloral hydrate sedation in children. Anaesthesia. (2014) 69:240–4. doi: 10.1111/anae.12533 
	 26. Xiong,J, Gao,J, Pang,Y, Zhou,Y, Sun,Y, and Sun,Y. Dexmedetomidine premedication increases preoperative sedation and inhibits stress induced by tracheal intubation in adult: a prospective randomized double-blind clinical study. BMC Anesthesiol. (2022) 22:398. doi: 10.1186/s12871-022-01930-z 
	 27. Iirola,T, Vilo,S, Manner,T, Aantaa,R, Lahtinen,M, Scheinin,M , et al. Bioavailability of dexmedetomidine after intranasal administration. Eur J Clin Pharmacol. (2011) 67:825–31. doi: 10.1007/s00228-011-1002-y 
	 28. El-Shmaa,NS, and El-Baradey,GF. The efficacy of labetalol vs dexmedetomidine for attenuation of hemodynamic stress response to laryngoscopy and endotracheal intubation. J Clin Anesth. (2016) 31:267–73. doi: 10.1016/j.jclinane.2016.01.037 
	 29. De Cassai,A, Boscolo,A, Geraldini,F, Zarantonello,F, Pettenuzzo,T, Pasin,L , et al. Effect of dexmedetomidine on hemodynamic responses to tracheal intubation: a meta-analysis with meta-regression and trial sequential analysis. J Clin Anesth. (2021) 72:110287. doi: 10.1016/j.jclinane.2021.110287 
	 30. Gertler,R, Brown,HC, Mitchell,DH, and Silvius,EN. Dexmedetomidine: a novel sedative-analgesic agent. Proc (Bayl Univ Med Cent). (2001) 14:13–21. doi: 10.1080/08998280.2001.11927725 
	 31. Venn,RM, Karol,MD, and Grounds,RM. Pharmacokinetics of dexmedetomidine infusions for sedation of postoperative patients requiring intensive caret. Br J Anaesth. (2002) 88:669–75. doi: 10.1093/bja/88.5.669 
	 32. Kasuya,Y, Govinda,R, Rauch,S, Mascha,EJ, Sessler,DI, and Turan,A. The correlation between bispectral index and observational sedation scale in volunteers sedated with dexmedetomidine and propofol. Anesth Analg. (2009) 109:1811–5. doi: 10.1213/ANE.0b013e3181c04e58 
	 33. Bosch,OG, Dornbierer,DA, Bavato,F, Quednow,BB, Landolt,HP, and Seifritz,E. Dexmedetomidine in psychiatry: repurposing of its fast-acting anxiolytic, analgesic and sleep modulating properties. Pharmacopsychiatry. (2023) 56:44–50. doi: 10.1055/a-1970-3453
	 34. Hassan,ME, and Mahran,E. Evaluation of different doses of dexmedetomidine alone versus the combination of dexmedetomidine and fentanyl in sedation during awake fiberoptic intubation in oral cancer surgery patients: a prospective, randomized, double-blind clinical trial. Saudi J Anaesth. (2017) 11:196–202. doi: 10.4103/1658-354X.203013 
	 35. Frolich,MA, Zhang,K, and Ness,TJ. Effect of sedation on pain perception. Anesthesiology. (2013) 118:611–21. doi: 10.1097/ALN.0b013e318281592d 
	 36. Farag,E, Argalious,M, Abd-Elsayed,A, Ebrahim,Z, and Doyle,DJ. The use of dexmedetomidine in anesthesia and intensive care: a review. Curr Pharm Des. (2012) 18:6257–65. doi: 10.2174/138161212803832272 
	 37. Kaye,AD, Chernobylsky,DJ, Thakur,P, Siddaiah,H, Kaye,RJ, Eng,LK , et al. Dexmedetomidine in enhanced recovery after surgery (ERAS) protocols for postoperative pain. Curr Pain Headache Rep. (2020) 24:21. doi: 10.1007/s11916-020-00853-z 
	 38. Tverskoy,M, Fleyshman,G, Ezry,J, Bradley,EL Jr, and Kissin,I. Midazolam-morphine sedative interaction in patients. Anesth Analg. (1989) 68:282–5.
	 39. Bailey,PL, Pace,NL, Ashburn,MA, Moll,JW, East,KA, and Stanley,TH. Frequent hypoxemia and apnea after sedation with midazolam and fentanyl. Anesthesiology. (1990) 73:826–30. doi: 10.1097/00000542-199011000-00005 
	 40. Coursin,DB, Coursin,DB, and Maccioli,GA. Dexmedetomidine. Curr Opin Crit Care. (2001) 7:221–6. doi: 10.1097/00075198-200108000-00002 
	 41. Keating,GM. Dexmedetomidine: a review of its use for sedation in the intensive care setting. Drugs. (2015) 75:1119–30. doi: 10.1007/s40265-015-0419-5 
	 42. Nieuwenhuijs,DJ, Olofsen,E, Romberg,RR, Sarton,E, Ward,D, Engbers,F , et al. Response surface modeling of remifentanil-propofol interaction on cardiorespiratory control and bispectral index. Anesthesiology. (2003) 98:312–22. doi: 10.1097/00000542-200302000-00008
	 43. Ebert,TJ, Hall,JE, Barney,JA, Uhrich,TD, and Colinco,MD. The effects of increasing plasma concentrations of dexmedetomidine in humans. Anesthesiology. (2000) 93:382–94. doi: 10.1097/00000542-200008000-00016 
	 44. Zanos,P, Moaddel,R, Morris,PJ, Georgiou,P, Fischell,J, Elmer,GI , et al. NMDAR inhibition-independent antidepressant actions of ketamine metabolites. Nature. (2016) 533:481–6. doi: 10.1038/nature17998 
	 45. Morgan,CJ, and Curran,HV. Ketamine use: a review. Addiction. (2012) 107:27–38. doi: 10.1111/j.1360-0443.2011.03576.x 
	 46. Tobias,JD. Dexmedetomidine and ketamine: an effective alternative for procedural sedation? Pediatr Crit Care Med. (2012) 13:423–7. doi: 10.1097/PCC.0b013e318238b81c 


Copyright
 © 2025 Li, Wang, Zhang, Wu, Zhang, Luo and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Comparative efficacy and safety of dexmedetomidine and midazolam for conscious sedation in blind nasotracheal intubation: a randomized controlled trial



		1 Introduction



		2 Methods



		2.1 Ethics



		2.2 Patients



		2.3 Randomization and blinding



		2.4 Anesthesia and perioperative analgesia management



		2.5 Outcomes



		2.6 Sample size and statistics analysis









		3 Results



		3.1 Patient enrollment details



		3.2 Patient characteristics



		3.3 Comparison of intubation duration, first-attempt intubation success rate, and post-intubation PETCO₂ concentration



		3.4 Comparison of hemodynamic parameters, BIS values, and SpO₂ levels at each time point between the two groups of patients



		3.5 Comparison of stress-related biomarkers at each time point between the two patient groups



		3.6 Comparison of intraoperative sufentanil consumption, numeric rating scale (NRS) scores, Bruggemann comfort scale (BCS) scores, and incidence of adverse reactions between the two patient groups



		3.7 Comparison of operation time, anesthesia duration, recovery time, Extubation time, and fluid intake and output between the two groups









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fmed-12-1689501-g001.jpg
PHILIDS






OPS/images/fmed-12-1689501-g002.jpg
Enroliment

Uncooperative patients (n=3)

Preoperative BP were poorly controlled (n=1)
Severe heart disease (n=1)

Deformity of the nose (n=2)

Fasting time < 6h (n=1)

Declined to participate (n=5)

¥

L[]

Allocated to receive dexmedetom
Received dexmedetomidi
Did not receive dexmedetomi

Allocated to receive midazolam (n=30)
Received midazolam (n=30)
Did not receive midazolam (n=0)

Lost to follow-up (n=0)

Lost to follow-up (n=0)

Protocol violation (n=3)
l
Analysed (n=27) Analysed (n=27)

Excluded from analysis (n=0)

Excluded from analysis (n=0)






OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Comparative efficacy and safety
of dexmedetomidine and
midazolam for conscious

sedation in blind nasotracheal
intubation: a randomized
controlled trial












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






