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ARTICLE INFO ABSTRACT
Keywords: Functional Endoscopic Sinus Surgery (FESS) has been performed under controlled hypotension to
Functional endoscopic sinus surgery increase operating field visibility. Intranasal (IN) dexmedetomidine is easy, noninvasive, and

Hypotensive anesthesia possesses lower C max, accompanied by lower pharmacodynamic action, including hypotension,

Eﬁ’r‘;’r‘leai:omldme bradycardia, and sedation. This trial aimed to compare IN and intravenous (IV) dexmedetomidine
Intravenous for hypotensive anesthesia during FESS.

Bioavailability This randomized, controlled, triple-blinded clinical trial involved sixty cases scheduled for
Quality of operative field FESS. Patients were divided into two equal groups by random manner. 45-60 min before anes-
Analgesia thesia induction, group IN: received 1 ug/kg IN dexmedetomidine diluted in 10 ml of saline 0.9 %

intranasally preoperative. Group IV: received 1 pg/kg dexmedetomidine diluted in 10 ml of saline
0.9 % infused over 10 min. The primary outcome was the total amount of administered atropine.
The secondary outcomes included hemodynamic, through 1 h before surgery, intraoperatively
and postoperatively at different time intervals. The quality of the operative field, sedation,
adverse reactions and hemostatic stuffing after FESS were also assessed.

The total amount of consumed atropine decreased significantly in group IN compared to group
IV. Preoperative Ramsay Sedation scores at TO, T5, T50 and T60 were comparable between the
two groups, while at T10, T15, T20, T30, and T40 were lower significantly in the IN group
compared with the IV group. Preoperative mean arterial blood pressure at TO, T5 and T60 had
comparable differences across both groups while reduced at T10 to T 45 significantly in the IV
group than IN group. Both groups had comparable satisfaction, postoperative Ramsey sedation,
hemostatic suffering, quality of operative field and complications.

In conclusion, IN dexmedetomidine administration is relatively simple and appropriate;
moreover, it decreases first-pass metabolism. Onset is prolonged relative to IV dosing; thus, it
should be administered nearly 1 h before surgery and recommended in adult patients as they
require minor sedation preoperatively.
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Impact of research findings on patients.

o Utilization of intranasal dexmedetomidine for hypotensive anesthesia during functional endoscopic sinus in adults as it
showed lower sedation.

e Intranasal dexmedetomidine possessed similar analgesic properties to IV with fewer adverse events during functional endo-
scopic sinus.

e Intranasal dexmedetomidine is a feasible, easy and noninvasive route with high bioavailability and reduced liver first-pass
metabolism.

1. Introduction

Chronic rhinosinusitis (CRS) often needs therapy because of its detrimental influence on quality of life [1]. Functional Endoscopic
Sinus Surgery (FESS) is the most appropriate potential management for persistent CRS and other conditions [2]. FESS is a slightly
invasive treatment with hypotensive controlled anesthesia [3]. Significant bleeding resulted in increasing the likelihood of compli-
cations such as blindness, meningitis, leakage of cerebrospinal fluid [CSF], as well as prolongation of surgical duration [4,5].
Sometimes, increased bleeding causes procedures to be terminated early. Thus, enhancing intraoperative vision while minimizing
blood loss is critical during FESS [6,7]. By decreasing the mean arterial pressure (MAP), controlled hypotension has been used during
FESS to restrict blood loss and increase surgical field vision. In hypotensive anesthesia, the patient’s initial MAP is decreased by 30 % or
maintained between 65 and 70 mmHg. However, induced hypotension is associated with adverse events, including low cerebral
perfusion and ischaemic injury of vital organs [8].

Several medicines have been utilized effectively to induce hypotension under general anesthesia, such as direct vasodilators and
alpha blockers (clonidine and dexmedetomidine) [9].

Dexmedetomidine is primarily a sedative and antianxiety drug because it is a highly selective o 2 adreno-receptor agonist with a
stronger affinity to o 2 adreno-receptor over clonidine [10]. Dexmedetomidine has an elimination half-life (t1/2 b) of 2 h and a
redistribution half-life (t1/2a) of 6 min, making it an ultimate medication for intravenous (IV) titration [11]. Possibly favorable effects
include a reduced need for additional anesthetics and analgesics. Disturbance of blood pressure, bradycardia, nausea, atrial fibrilla-
tion, and hypoxia are the most frequent adverse events of dexmedetomidine [12].

In addition to being appropriate, efficacious, and noninvasive, intranasal (IN) dexmedetomidine offers beneficial analgesia and
sedative outcomes during surgeries [13]. The pharmacokinetic profile of IN dexmedetomidine provided lower C max than the IV route,
which was accompanied by lower pharmacodynamic action, including hypotension, bradycardia and sedation [14].

The comparison between IN and IV routes of dexmedetomidine has been studied previously for various operations [15-17]. Still,
the literature lacked this comparison during FESS, which is a crucial indication for controlled hypotensive anesthesia considering the
evaluation of the operating field. Thus, this trial aimed to compare IN dexmedetomidine with intravenous (IV) dexmedetomidine for
hypotensive anesthesia in FESS.

2. Patients and methods

This randomized, prospective, controlled, triple blinded clinical trial conducted on 60 cases aged> 21 years old, both sexes,
American Society of Anesthesiologists (ASA) physical status classification I-III experienced FESS. The research was conducted between
November 2022 and March 2023. Al-Azhar University (Damietta) Hospitals was the study’s site.

Written informed consent was given by each patient. The research was performed after the approval of the Ethical Committee Al-
Azhar University (Damietta) Hospitals (approval code: IRB 00012367-22-011-001), registration of clinicaltrials.gov (ID:
NCT05604599) and March 11, 2022, was the first registration date.

Exclusion criteria included cases having a body mass index (BMI) of greater than 30 kg/mz’ current or recent serious illness, re-
strictions on the use of dexmedetomidine, existence or history of severe disease; major risk factors for cardiovascular illness; pro-
nounced coronary heart disease if any identified genetic susceptibility; drug abuse, any prior history of drug allergies, mental or
emotional difficulties, a systemic condition known to require the anticoagulants use, any nasal problems, such as recurrent nasal
bleeding or nasal tumours, that may impede nasal administration of the medications and cases with a history of previous FESS.

2.1. Randomization and blindness

Using random numbers created by computers, sixty cases were divided evenly between two groups in a random manner. Group IN
(intranasal dexmedetomidine group): received IN dexmedetomidine intranasally preoperative + infusion saline. Group IV (intrave-
nous dexmedetomidine group): received dexmedetomidine infused over 10 min + IN saline. A chief nurse who was not involved in the
trial used sealed, opaque, and sequentially numbered envelopes to guarantee random allocation. Observers, cases, and outcome
evaluators were all unaware of the experimental medicine. An additional clinical pharmacist prepared the medications but did not
participate in the subsequent rounds of the trial. All containers were identical in appearance.
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2.2. Preoperative

In accordance with the cases, recording history, clinical assessment, and regular laboratory examinations were performed and
distributed. During the preoperative consultation, the Visual Analog Scale (VAS) (0, no discomfort and no pain; 10, a high level of
discomfort and maximum pain) was described to each patient. In a large forearm vein, a venous catheter was placed for dexmede-
tomidine administration and other medications potentially required to address side effects. A catheter was placed into the radial artery
to collect blood samples and monitor blood pressure. A monitor comprising noninvasive blood pressure, pulse oximetry, a 5-lead
electrocardiogram (ECG), capnography, and a temperature probe was attached to each case.

Forty-five to 1 h before the operation, cases received 1 ug/kg of dexmedetomidine in 10 ml of 0.9 % saline as drops to each naris in
group IN and 10 ml of 10 ml 0.9 % saline directed to each naris as drops in group IV to ensure blindness. Cases in group IV received 1
pg/kg dexmedetomidine in 10 ml of saline 0.9 % infused over 10 min or infusion saline in the IN group before general anesthesia (GA)
induction. Continuous invasive blood pressure monitoring, ECG, respiratory rate and peripheral arteriolar oxygen saturation (SpO3)
was performed. The preoperative sedation score was measured every 5 min, and the readings were recorded.

2.3. Intraoperative

Following this, the patients were brought to the operating room for surgical intervention. Infusion of 8-10 mL/kg Ringer’s solution
was started. Premedication did not include any additional sedatives.

In order to induce GA, 1 pg/kg fentanyl IV and 2 mg/kg propofol IV were delivered. IV CIS-atracurium 0.15 mg/kg given in order to
facilitate endotracheal intubation. Maintenance of anesthesia was accomplished with a solution of isoflurane 1 %-1.5 % in oxygen 50
%. IV cis-atracurium dosage increases of 0.03 mg/kg were delivered as needed, and fentanyl dosage increments were administered as
needed.

Parameters for mechanical ventilation were modified to maintain end-tidal carbon dioxide (ETCO3) 30-35 mmHg. Whenever the
heart rate (HR)or MAP exhibited a 20 % increase from their starting reading, further doses of 1 pg/kg fentanyl were administered IV.
Fentanyl (with induction dosage) and isoflurane were noted as being administered intraoperatively.

Following induction and intubation, each patient was placed in a Trendelenburg position approximately 30° to the reverse. A
typical amount of adrenaline (1:200,000 adrenaline) was administered in the nasal cavity.

The same physician conducted all surgeries to guarantee uniformity in operative field estimation. He was blinded for the hypo-
tensive agent. 15 min before the completion of the surgery, and the study medicines were discontinued to allow for proper hemostasis.
MAP and HR were documented at baseline and every 5 min till the end of the procedure.

Surgeons evaluated intraoperative surgical field quality throughout FESS by measuring the degree of bleeding according to a 6-
point scale by Fromme-Boezaart scale: 0, no bleeding; 1, minimum bleeding and no suction needed; 2, mild bleeding and occa-
sional suction required; 3, moderate bleeding and frequent suction required; 4, severe bleeding and compromised surgical field and
continuous suction required; 5, massive bleeding - dissection cannot be performed [18].

Restoring the neuromuscular blockade were atropine and neostigmine at 0.05 mg/kg and 0.02 mg/kg, respectively. Patients were
administered 1 g of paracetamol IV every 8 h. In the presence of a VAS greater than 3, rescue analgesic (50 mg pethidine IV) was
provided. The onset of analgesic request and the cumulative amount of pethidine consumed within the first 24 h after surgery were
recorded.

Side effects were documented as vomiting, nausea, and hypotension (MAP <20 % of baseline readings and were treated with
ephedrine 5 mg IV and normal saline IV) and bradycardia (HR < 60 beats/min and were managed by atropine 0.5 mg IV). The amount
of atropine consumption was recorded.

The severity of adverse reactions to hemostatic stuffing following FESS was also assessed (1 = no swelling, can accept; 2 = swelling,
can hardly bear; 3 = swelling, cannot accept).

Postoperative sedation using Ramasay sedation score (RSS). 1 = anxious, agitated, or restless; 2 = cooperative, oriented, and
tranquil; 3 = responsive to commands; 4 = a sleep, but with brisk response to light, glabellar tap, or loud auditory stimulus; 5 = a sleep,
sluggish response to glabellar tap, or auditory stimulus; and 6 = a sleep, no response 15, 30, 60mins after recovery was recorded.

Patients’ satisfaction was measured immediately postoperative and after 24 h using a five-point Likert scale consisting of “very
dissatisfied,” “dissatisfied,” “unsure,” “satisfied,” and “very satisfied.

The primary outcome was the total amount of administered atropine. The secondary outcomes included hemodynamic (HR, MAP),
through 1 h before surgery, intraoperatively and postoperatively at different time intervals. The quality of the operative field, adverse
reactions and hemostatic stuffing after FESS were also assessed.

2.4. Sample size calculation

The sample size determination was done by G*Power 3.1.9.2 (Universitat Kiel, Germany). We performed a pilot study (5 cases in
each group), and we found that the mean (+SD) of the amount of atropine consumption (mg) (the primary outcome) was 0.3 + 0.27in
group IN and 0.6 + 0.4 in group IV. When determining the sample size, the following factors were taken into account: an effect size of
0.87, a confidence limit of 95 %, a power of the trial of 90 %, and a 1:1 group ratio, with a minimum of 29 patients per group. We added
one patient to each group to accommodate dropouts, thus we included 60 patients.
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2.5. Statistical analysis

SPSS v 08 (IBM©, Armonk, NY, USA) was applied for statistical analysis. The data normality distribution was tested using the
Shapiro-Wilks test and histograms. Quantitative parametric data were expressed as mean and standard deviation (SD). They were
analyzed by unpaired student t-tests between the two groups and within-group comparisons tested by paired student t-tests. Quan-
titative non-parametric data were presented as the median and interquartile range (IQR). The Mann-Whitney U tested them between
the two groups and within group comparison tested by Wilcoxon signed-rank test. When appropriate, qualitative variables were
examined using Chi-square or Fisher’s exact test and expressed as percentages or frequencies. Statistical significance was determined
by a two-tailed P value less than 0.05.

3. Results

Eleven patients did not meet the requirements, and five cases declined to participate in the trial out of 76 that were considered
eligible. In a parallel process, the remaining 60 cases were randomly divided into two groups with an allocation ratio of 1:1. (30 cases
in each). A statistical analysis was performed on all cases that were assigned (Fig. 1).

Both groups were similar with respect to age, sex, BMI, ASA, and duration of operation (Table 1).

Preoperative RSS at TO, T5 and T60 were comparable between the two groups (p-value>0.05), while at T10, T15, T20, T30, and
T40 elevated significantly in the IV group compared to the IN group (p-value <0.001). (Fig. 2).

Preoperative MAP at TO, T5 and T60 were comparable between both groups, while T10, T15, T20, T30 and T45 were significantly
lower in the IV group than IN group. The intragroup comparison revealed that through the 60 min before surgery, MAP at T45 and T60
were lower significantly compared with baseline or TO in group IN, while it started to decline significantly at T 10 till T60 compared to
baseline in the IV group (Table 2).

Preoperative HR at TO, T5, T45 and T60 were matched between both groups, while T10, T15, and T30 were lower significantly in

[ Enrollment ] Assessed for eligibility (n=76)

Excluded (n=16)
»e  Not meeting inclusion criteria (n=11)

e Declined to participate (n=5)

Randomized (n= 60)

v

Allocation ] y
Group IN (n=30): Group 1V (n= 30):
Patients received intranasal Patients received intravenous
Dexmedetomidine. Dexmedetomidine.

[ Follow-Up ]

A4

All allocated patients were included in All allocated patients were included in
the follow-up (n=30) the follow-up (n=30)
No dropout No dropout

[ Analysis ]

A 4

The results were tabulated and The results were tabulated and
statistically analyzed (n=30) statistically analyzed (n=30)
No cxcluded cascs No cxcluded cascs

Fig. 1. CONSORT flowchart of the enrolled patients.
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Table 1
Demographic data, ASA and duration of surgery of the studied groups.
Group IN (n = 30) Group IV (n = 30) P value
Age (years) 43.9 £ 10.12 44.7 £ 11.96 0.781
Sex Male 22 (73.33 %) 25 (83.33 %) 0.347
Female 8 (26.67 %) 5 (16.67 %)
BMI (kg/mz) 26 + 2.82 25.3 £+ 2.55 0.317
ASA ASA 1 8 (26.67 %) 4 (20 %) 0.197
ASATI 22 (73.33 %) 26 (86.67 %)
Duration of surgery (min) 90.4 + 8.97 86.8 + 16.26 0.359

Data are presented as mean + SD or frequency (%), BMI: body mass index, ASA: American Society of Anesthesiologists.
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Fig. 2. Preoperative Ramsay Sedation score of the studied groups.

the IV group than in the IN group. The intragroup comparison revealed that through the 60 min before surgery, HR at T30 to T60 was
significantly lower than baseline or TO in group IN, while it started to decline significantly from T10 to T60 compared to baseline in the
IV group (Table 3).
Intraoperative and recovery MAP and HR at all time intervals were insignificantly different between both groups (Figs. 3-6).
Both groups had comparable satisfaction, postoperative Ramsey sedation, hemostatic suffering, and complications (Table 4).
Preoperative and recovery respiratory rate and Spo, at all time points were insignificantly different between both groups without
significant differences from baseline (Figs. 7-10).
Pethidine (mg), time to first rescue (hours), and quality field were matched between both groups, while the amount of atropine
consumption was reduced significantly in group IN compared to group IV (Table 4).

4. Discussion

Due to significant bleeding, FESS performed under GA has been associated with serious consequences such as limited vision [19].
Controlled hypotension is a method to decrease intraoperative bleeding and create the optimal surgical field [3,20]. Prior research has
demonstrated that IN delivery is an effective method for administering premedication [21-23]. Oral routes have been extensively
examined [24], but data on IN are scant. IN delivery is a simple, noninvasive approach with great bioavailability [25]. Drug delivery
and development are the most important translational research contributions to human health and well-being [26].

In healthy volunteers, IN administration of dexmedetomidine has been demonstrated to be effective and compliant by patients
[27]; that may be an effective replacement for oral midazolam as a premedication for youngsters [14,28]. This research aimed to
compare premedication with IN and IV dexmedetomidine for hypotensive anesthesia in FESS in adults.

Our results revealed that preoperative RSS at TO, T5, T50 and T60 were similar between both groups, while at T10, T15, T20, T30,
and T40 were significantly lower in IN group than IV group. Anxiety before surgery might exacerbate stress-induced hemodynamic

Table 2
Preoperative MAP of the studied groups.

Time interval ~ Group IN (n = 30)  Within group comparison ~ Group IV (n = 30)  Within group comparison ~ Comparison between IN and IV groups

TO 89 +12.09 - 85.8 + 13.59 - 0.339
TS 84.9 + 4.56 0.094 82.9 +3.21 0.303 0.051
T10 85+ 7.11 0.057 81.2 + 6.33 0.02* 0.032*
T15 84.6 + 4.33 0.061 80.6 + 4.4 0.031* 0.0001*
T30 85.2 + 6.33 0.073 80.8 £ 5.9 0.037* 0.006*
T45 84.2 + 291 0.047* 81.2 + 6.32 0.045* 0.022*
T60 82.7 + 5.09 0.004* 78.8 + 14.52 0.035* 0.177

Data are presented as mean =+ SD, *: Significant when P value < 0.05.
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Table 3
Preoperative HR of the studied groups.

Time interval ~ Group IN (n = 30)  Within group comparison ~ Group IV (n = 30)  Within group comparison = Comparison between IN and IV groups

T5 81.4 + 4.16 0.054 79.3 + 5.66 0.103 0.118
T10 80.9 + 6.39 0.067 69.5 + 8.57 <0.001* <0.001*
T15 81.2 +5.54 0.106 69.6 + 8.14 <0.001* <0.001*
T30 69.8 + 7.54 <0.001* 63.5 + 7.89 <0.001* 0.002*
T45 65 + 9.75 <0.001* 60.3 + 9.44 <0.001* 0.063
T60 57.6 + 11.32 <0.001* 58.7 +10.09 <0.001* 0.702

Data are presented as mean =+ SD, *: Significant when P value < 0.05.

MAP (mmHg)

T0 5 T10 T15 T20 125 T30 T40 T50 T60 End of
surgry
Time

Group IN - ——Group IV

Fig. 3. Intraoperative MAP of the studied groups.

T0 5 T10 15 120 125 130 T40 50 160 Endofsurgy

Time

Group N ——Group ¥

Fig. 4. Intraoperative HR of the studied groups.

instability and complicate the induction of anesthetic [29]. Consequently, adequate premedication is essential. Dexmedetomidine has
a2 receptor agonist selectivity and possesses hypnotic and sedative characteristics. It can induce analgesic effects by acting on the
spinal cord, whereas its impact on the peripheral and central nervous systems can decrease sympathetic excitement [30].

Dexmedetomidine prevented renal and myocardial harm, as indicated by decreased levels of pro-inflammatory cytokines, kidney-
specific urine proteins, and myocardium-specific proteins [31]. Our findings came in line with Iirola et al. [14] who studied the
bioavailability of dexmedetomidine after IN administration. They reported that the plasma concentrations of IN dexmedetomidine
peaked at 38 (15-60) min and 65 % (35-93 %) absolute bioavailability. Similar pharmacological effects were observed with both IN
and IV methods, but the onset of these effects was quicker with IV administration.

Also, Yuen et al. [27] highlighted that the sedation onset of IN dexmedetomidine began at 45 min, peaked at 90-150 min in healthy
volunteers. The excessive sedation in the IV group may be justified as the Cmax values were 0.34 (0.23-0.70) and 3.48 (2.70-3.72)
ng/ml after IN and IV routes, respectively [14]. At the same time, it has been reported that dexmedetomidine displays linear kinetics in
the range between 0.2 and 0.7 (mcg)/kg/hr on IV infusion up to 24 h [32]. Therefore, IN administration may be a viable choice for
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Fig. 6. Recovery HR of the studied groups.

Satisfaction, postoperative Ramsey sedation, hemostatic suffering, analgesic effect, quality field, atropine consumption and complications of the

studied groups.

Group IN (n = 30) Group IV (n = 30) P value
Postoperative Satisfaction 4 (4-4) 4 (4-4) 0.646
Satisfaction post 24 h 4(3-4) 4(3-4) 0.775
Postoperative Ramsey sedation Ramsey (1) 26 (86.67 %) 25 (83.33 %) 0.718
Ramsey (2) 4(13.33 %) 5(16.67 %)
Hemostatic suffering No swelling, can tolerate 14 (46.67 %) 11 (55 %) 0.604
Swelling, can barely tolerate 14 (46.67 %) 14 (70 %)
Swelling, cannot tolerate 2 (6.67 %) 4 (13.33 %)
Pethidine (mg) 100 + 50.85 106.7 + 44.98 0.593
Time to first rescue (hours) 2+1.1 2.3+1.12 0.355
Quality field Quality field 1 6 (20 %) 10 (50 %) 0.422
Quality field 3 8 (26.67 %) 5(16.67 %)
Atropine (mg) 0.2 + 0.34 0.7 £+ 0.55 <0.001*
Complications Vomiting 4 (13.33 %) 0.853
Nausea 2 (6.67 %)

Data are presented as frequency (%), or as median (IQR) or mean + SD *: Significant when P value < 0.05.

adults as they require modest sedation. At the same time, many preschool children feel severe anxiety during the preoperative phase,
necessitating greater sedation [29].

The sedative effect of IN dexmedetomidine was assessed recently by Bromfalk et al., and they highlighted that 60 min after
administration, the dexmedetomidine groups had an elevated RSS score than the placebo group (placebo, 2.26 + 0.45; dexmedeto-
midine, 4.03 £+ 0.72; p < 0.001). During anesthetic preparation in the operating room, four (13 %) of the dexmedetomidine group

experienced a drop in RSS score from 4 to 2 compared to the observations at 60 min [29].
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Fig. 9. Recovery respiratory rate of the studied groups.

According to our results, preoperative MAP at TO, T5 and T 60 were insignificantly different between both groups, while at T10to T
45 were higher significantly in the IN group than in the IV group. Preoperative HR at TO, T5, T45 and T60 were comparable between
both groups, while T10 to T30 were significantly higher in the IN group than in the IV group. Our findings are supported by Iirola et al.
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Fig. 10. Recovery oxygen saturation of the studied groups.

[14] who investigated that, as determined by the AUEC, the results of IN dexmedetomidine were comparable to those of IV; however,
the initiation of the actin was more rapid after IV delivery. In accordance with the examined Cmax of IN dexmedetomidine and earlier
experience in clinical pediatrics [33] and adult volunteers [27], the onset of action of IN dexmedetomidine was 30-45 min after
delivery. Thus, IN dexmedetomidine should be delivered 45-60 min before the beginning of surgery. The lower hemodynamics data
observed in the IV group may be explained by higher Cmax (ng/ml) of IV dexmedetomidine compared to IN (3.72 vs. 0.70 at 60 min,
respectively).

According to the values for AUEC, lirola et al. [14] documented that IV injection resulted in a significantly lower (P = 0.046) HR in
the first 0-30 min compared to IN delivery. However, there was an insignificant change from 0 to 10 h, as systolic and diastolic blood
pressure were comparable, irrespective of the route of administration.

That what occurred intraoperatively and postoperatively in our trial as MAP and HR at all time intervals were insignificantly
different between both groups. This may be explained as both routes have nearly similar t; 5 (114 (107-151) vs 115 (99-145) min in IN
vs IV respectively) [14]. Yuen et al. [28] also stated that the HR of IN dexmedetomidine was lower in reference to the control group
60-75 min after drug administration.

According to our findings, pethidine (mg), time to first rescue (hours), and quality field were comparable between both groups. At
the same time, the amount of atropine consumption reduced significantly in group IN than in IV. Activation of a2 receptors stimulates a
central suppression of sympathetic activation, resulting in bradycardia and hypotension, reduced opioid requirements, and more
hemodynamics stability in postsurgical recovery. Dexmedetomidine causes less respiratory depression and enables safe recovery [34].

The higher atropine consumption in the IV group may be justified by the higher Cmax of IV resulting in bradycardia treated with
atropine. In postoperative cases who were under mechanical ventilation in an intensive care unit, sedation with IV dexmedetomidine
was linked with a considerably higher hypotension frequency (30 % vs. 10 %; p < 0.005) and bradycardia (9 % vs 2 %; p < 0.005) in
reference to placebo [35]. Bradycardia and hypotension usually occur either during or after the infusion of loading dose dexmede-
tomidine. Generally, hypotension is managed either without therapy or with adjustments in position and/or fluid intake. Bradycardia
was managed either spontaneously or with medical intervention (e.g. atropine). Dexmedetomidine did not influence respiration rate or
oxygen saturation [36], which is comparable to our findings. It has been reported that there was a higher incidence of bradycardia (7.3
% vs 0 %) in dexmedetomidine compared to placebo recipients [37].

In this study has some limitations including, there was just one site for the trial, and the duration of follow-up was brief. To
generalize our findings, larger-scale investigations including many centres and longer periods of monitoring are required.

5. Conclusions

Intranasal administration of dexmedetomidine is relatively easy and appropriate; moreover, it decreases first-pass metabolism with
decreased side effects, including significant hypotension and bradycardia evidenced by less atropine consumption. Onset is delayed
compared with IV dosing; thus, it should be administered nearly 1 h before surgery and recommended in adult patients as they require
minor sedation before surgery.

Author contributions

Neveen Kohaf: Writing — review & editing, Writing — original draft, Visualization, Validation, Supervision, Project administration,
Methodology, Investigation, Formal analysis, Data curation, Conceptualization. Salama A. Harby: Writing — original draft, Validation,
Project administration, Methodology, Formal analysis, Data curation, Conceptualization. Ahmed F. Abd-Ellatief: Writing — original
draft, Visualization, Resources, Funding acquisition, Data curation. Tamer F. Abd Elsalam: Writing — original draft, Supervision,
Software, Funding acquisition. Mohamed A. Elsaid: Software, Resources, Funding acquisition, Data curation. Neazy A. Abdelmottaleb:
Software, Resources, Funding acquisition



N.A. Kohaf et al. Heliyon 10 (2024) e25175

Data availability statement

The datasets generated during and/or analyzed during the current study are available from the corresponding author upon
reasonable request.

Funding

The authors declare that no funds, grants, or other support were received during the preparation of this manuscript.
Ethics approval and consent to participate

The research was conducted in adherence to the principles outlined in the Declaration of Helsinki. Each patient gave informed
consent in writing. The study was conducted subsequent to receiving approval from the Ethical Committee of Al-Azhar University
(Damietta) Hospitals (approval code: IRB 00012367-22-011-001) and registration of clinicaltrials.gov (ID: NCT05604599).
Sponsors and funding sources

There are none to be declared.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

List of abbreviation

FESS Functional Endoscopic Sinus Surgery

IN Intranasal

v Intravenous

CRS Chronic rhinosinusitis

CSF Cerebrospinal fluid

MAP Mean arterial pressure

ASA American Society of Anesthesiologists
VAS Visual Analog Scale

GA General anesthesia

SpO2 Peripheral arteriolar oxygen saturation
ETCO, End-tidal carbon dioxide

HR Heart rate

RSS Ramasay sedation score

BMI Body mass index

References

[1] C. Bachert, N. Bhattacharyya, M. Desrosiers, A.H. Khan, Burden of disease in chronic rhinosinusitis with nasal polyps, J. Asthma Allergy 14 (2021) 127-134,
https://doi.org/10.2147 /jaa.S290424.

[2] S.B. Kamel, A.S. Elkady, M.M. Abd El-Razek, M.H. Abd El-Rahman, abdelmaksoad os, Comparison between dexmedetomidine and glyceryl trinitrate in
improving quality of the operative field during functional endoscopic sinus surgery, Benha Medical Journal 38 (2021) 881-890, https://doi.org/10.21608/
bmfj.2021.38606.1302.

[3] T. Shams, N.S. El Bahnasawe, M. Abu-Samra, R. El-Masry, Induced hypotension for functional endoscopic sinus surgery: a comparative study of
dexmedetomidine versus esmolol, Saudi J. Anaesth. 7 (2013) 175-180, https://doi.org/10.4103/1658-354x.114073.

[4] H.G. Thomeer, C. Schreurs, T.P. van Doormaal, L.V. Straatman, Management and outcomes of spontaneous cerebrospinal fluid otorrhoea, Front Surg 7 (2020)
21, https://doi.org/10.3389/fsurg.2020.00021.

[5] F.Janatmakan, S. Nesioonpour, F. Javaherforoosh Zadeh, A. Teimouri, M. Vaziri, Comparing the effect of clonidine and dexmedetomidine on intraoperative
bleeding in spine surgery, Anesthesiol. Pain Med. 9 (2019) e83967, https://doi.org/10.5812/aapm.83967.

[6] M.E.M. Ahmed, M.M. Elsayed, N.A. Sarhan, M.A. Fathallah, Surgical field visibility during functional endoscopic sinus surgery: esmolol-induced hypotensive
anesthesia versus hypotensive total intravenous anesthesia, IJMA 1 (2019) 110-118, https://doi.org/10.21608/ijma.2019.16039.1023.

[7]1 C. Thongrong, P. Kasemsiri, R.L. Carrau, S.D. Bergese, Control of bleeding in endoscopic skull base surgery: current concepts to improve hemostasis, ISRN Surg
2013 (2013) 191543, https://doi.org/10.1155/2013/191543.

[8] O.S. Khalifa, O.G. Awad, A comparative study of dexmedetomidine, magnesium sulphate, or glyceryl trinitrate in deliberate hypotension during functional
endoscopic sinus surgery, Ain Shams Med. J. 8 (2015) 320.

[9] I Kol, K. Kaygusuz, A. Yildirim, M. Dogan, S. Gursoy, E. Yucel, et al., Controlled hypotension with desflurane combined with esmolol or dexmedetomidine
during tympanoplasty in adults: a double-blind, randomized, controlled trial, Curr. Ther. Res. Clin. Exp. 70 (2009) 197-208, https://doi.org/10.1016/j.
curtheres.2009.06.001.

10


http://clinicaltrials.gov
https://doi.org/10.2147/jaa.S290424
https://doi.org/10.21608/bmfj.2021.38606.1302
https://doi.org/10.21608/bmfj.2021.38606.1302
https://doi.org/10.4103/1658-354x.114073
https://doi.org/10.3389/fsurg.2020.00021
https://doi.org/10.5812/aapm.83967
https://doi.org/10.21608/ijma.2019.16039.1023
https://doi.org/10.1155/2013/191543
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref8
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref8
https://doi.org/10.1016/j.curtheres.2009.06.001
https://doi.org/10.1016/j.curtheres.2009.06.001

N.A. Kohaf et al.

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]
[21]

[22]

[23]

[24]
[25]

[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

[36]

(371

Heliyon 10 (2024) e25175

R. Gertler, H.C. Brown, D.H. Mitchell, E.N. Silvius, Dexmedetomidine: a novel sedative-analgesic agent, SAVE Proc. 14 (2001) 13-21, https://doi.org/10.1080/
08998280.2001.11927725.

A.D. Kaye, D.J. Chernobylsky, P. Thakur, H. Siddaiah, R.J. Kaye, L.K. Eng, et al., Dexmedetomidine in enhanced recovery after surgery (eras) protocols for
postoperative pain, Curr. Pain Headache Rep. 24 (2020) 21, https://doi.org/10.1007/s11916-020-00853-z.

R.L. Castillo, M. Ibacache, I. Cortinez, C. Carrasco-Pozo, J.G. Farfas, R.A. Carrasco, et al., Dexmedetomidine improves cardiovascular and ventilatory outcomes
in critically ill patients: basic and clinical approaches, Front. Pharmacol. 10 (2019) 1641, https://doi.org/10.3389/fphar.2019.01641.

C. Tang, X. Huang, F. Kang, X. Chai, S. Wang, G. Yin, et al., Intranasal dexmedetomidine on stress hormones, inflammatory markers, and postoperative analgesia
after functional endoscopic sinus surgery, Mediat. Inflamm. 2015 (2015) 939431, https://doi.org/10.1155/2015/939431.

T. Iirola, S. Vilo, T. Manner, R. Aantaa, M. Lahtinen, M. Scheinin, et al., Bioavailability of dexmedetomidine after intranasal administration, Eur. J. Clin.
Pharmacol. 67 (2011) 825-831, https://doi.org/10.1007/s00228-011-1002-y.

M. Padmasree, K. Nelamangala, P. Mk, A comparative study between intranasal and intravenous dexmedetomidine and hemodynamic responses during
endotracheal intubation, Cureus 15 (2023) e35196.

G. Han, W-w Yu, P. Zhao, A randomized study of intranasal vs. intravenous infusion of dexmedetomidine in gastroscopy, Int. J. Clin. Pharm. Ther. 52 (2014)
756-761.

S. Niyogi, A. Biswas, I. Chakraborty, S. Chakraborty, A. Acharjee, Attenuation of haemodynamic responses to laryngoscopy and endotracheal intubation with
dexmedetomidine: a comparison between intravenous and intranasal route, Indian J. Anaesth. 63 (2019) 915-923, https://doi.org/10.4103/ija.lJA_320_19.
H.S. Yoo, J.H. Han, S.W. Park, K.S. Kim, Comparison of surgical condition in endoscopic sinus surgery using remifentanil combined with propofol, sevoflurane,
or desflurane, Korean J Anesthesiol 59 (2010) 377-382, https://doi.org/10.4097/kjae.2010.59.6.377.

A. Parvizi, S. Haddadi, A. Faghih Habibi, S. Nemati, N. Akhtar, H. Ramezani, Dexmedetomidine efficacy in quality of surgical field during endoscopic sinus
surgery, Iran J Otorhinolaryngol 31 (2019) 281-288.

C.S. Degoute, Controlled hypotension: a guide to drug choice, Drugs 67 (2007) 1053-1076, https://doi.org/10.2165/00003495-200767070-00007.

Y. Lee, J. Kim, S. Kim, J. Kim, Intranasal administration of dexmedetomidine (DEX) as a premedication for pediatric patients undergoing general anesthesia for
dental treatment, J Dent Anesth Pain Med 16 (2016) 25-29, https://doi.org/10.17245/jdapm.2016.16.1.25.

G.F. Amer, Intranasal premedication with dexmedetomidine versus midazolam for pediatric patients in ophthalmic surgery: a randomized controlled study,
Research and Opinion in Anesthesia and Intensive Care 7 (2020) 149.

F. Shen, Q. Zhang, Y. Xu, X. Wang, J. Xia, C. Chen, et al., Effect of intranasal dexmedetomidine or midazolam for premedication on the occurrence of respiratory
adverse events in children undergoing tonsillectomy and adenoidectomy: a randomized clinical trial, JAMA Netw. Open 5 (2022) e2225473, https://doi.org/
10.1001/jamanetworkopen.2022.25473.

V. Subramaniyan, S. Chakravarthi, R. Jegasothy, W.Y. Seng, N.K. Fuloria, S. Fuloria, et al., Alcohol-associated liver disease: a review on its pathophysiology,
diagnosis and drug therapy, Toxicol Rep 8 (2021) 376-385, https://doi.org/10.1016/j.toxrep.2021.02.010.

G.K. Sidhu, S. Jindal, G. Kaur, G. Singh, K.K. Gupta, S. Aggarwal, Comparison of intranasal dexmedetomidine with intranasal clonidine as a premedication in
surgery, Indian J. Pediatr. 83 (2016) 1253-1258, https://doi.org/10.1007/s12098-016-2149-4.

M.N. Watroly, M. Sekar, S. Fuloria, S.H. Gan, S. Jeyabalan, Y.S. Wu, et al., Chemistry, biosynthesis, physicochemical and biological properties of rubiadin: a
promising natural anthraquinone for new drug discovery and development, Drug Des. Dev. Ther. 15 (2021) 4527-4549, https://doi.org/10.2147/dddt.
S$338548.

V.M. Yuen, M.G. Irwin, T.W. Hui, M.K. Yuen, L.H. Lee, A double-blind, crossover assessment of the sedative and analgesic effects of intranasal
dexmedetomidine, Anesth. Analg. 105 (2007) 374-380, https://doi.org/10.1213/01.ane.0000269488.06546.7c.

V.M. Yuen, T.W. Hui, M.G. Irwin, M.K. Yuen, A comparison of intranasal dexmedetomidine and oral midazolam for premedication in pediatric anesthesia: a
double-blinded randomized controlled trial, Anesth. Analg. 106 (2008) 1715-1721, https://doi.org/10.1213/ane.0b013e31816¢8929.

A. Bromfalk, T. Myrberg, J. Walldén, A. Engstrém, M. Hultin, Preoperative anxiety in preschool children: a randomized clinical trial comparing midazolam,
clonidine, and dexmedetomidine, Paediatr. Anaesth. 31 (2021) 1225-1233, https://doi.org/10.1111/pan.14279.

Y. Zhao, J. He, N. Yu, C. Jia, S. Wang, Mechanisms of dexmedetomidine in neuropathic Pain, Front. Neurosci. 14 (2020) 330, https://doi.org/10.3389/
fnins.2020.00330.

P.T. Lum, M. Sekar, S.H. Gan, S. Jeyabalan, S.R. Bonam, N.N.L.M. Rani, et al., Therapeutic potential of mangiferin against kidney disorders and its mechanism of
action: a review, Saudi J. Biol. Sci. 29 (2022) 1530-1542, https://doi.org/10.1016/j.5jbs.2021.11.016.

S. Naaz, E. Ozair, Dexmedetomidine in current anaesthesia practice- a review, J. Clin. Diagn. Res. 8 (2014) Ge01-4, https://doi.org/10.7860/jcdr/2014/
9624.4946.

V.M. Yuen, T.W. Hui, M.G. Irwin, T.J. Yao, G.L. Wong, M.K. Yuen, Optimal timing for the administration of intranasal dexmedetomidine for premedication in
children, Anaesthesia 65 (2010) 922-929, https://doi.org/10.1111/§.1365-2044.2010.06453.x.

M. Hashemian, M. Ahmadinejad, S.A. Mohajerani, A. Mirkheshti, Impact of dexmedetomidine on hemodynamic changes during and after coronary artery bypass
grafting, Ann. Card Anaesth. 20 (2017) 152-157, https://doi.org/10.4103/aca.ACA_76_16.

E. Martin, G. Ramsay, J. Mantz, S.T. Sum-Ping, The role of the alpha2-adrenoceptor agonist dexmedetomidine in postsurgical sedation in the intensive care unit,
J. Intensive Care Med. 18 (2003) 29-41, https://doi.org/10.1177/0885066602239122.

H. Jeong, D. Kim, D.K. Kim, 1.S. Chung, Y.J. Bang, K. Kim, et al., Comparison of respiratory effects between dexmedetomidine and propofol sedation for
ultrasound-guided radiofrequency ablation of hepatic neoplasm: a randomized controlled trial, J. Clin. Med. 10 (2021) 1-11, https://doi.org/10.3390/
jem10143040.

S.D. Bergese, K.A. Candiotti, P.M. Bokesch, A. Zura, W. Wisemandle, A.Y. Bekker, A Phase IIIb, randomized, double-blind, placebo-controlled, multicenter study
evaluating the safety and efficacy of dexmedetomidine for sedation during awake fiberoptic intubation, Am. J. Therapeut. 17 (2010) 586-595, https://doi.org/
10.1097/MJT.0b013e3181d69072.

11


https://doi.org/10.1080/08998280.2001.11927725
https://doi.org/10.1080/08998280.2001.11927725
https://doi.org/10.1007/s11916-020-00853-z
https://doi.org/10.3389/fphar.2019.01641
https://doi.org/10.1155/2015/939431
https://doi.org/10.1007/s00228-011-1002-y
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref15
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref15
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref16
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref16
https://doi.org/10.4103/ija.IJA_320_19
https://doi.org/10.4097/kjae.2010.59.6.377
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref19
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref19
https://doi.org/10.2165/00003495-200767070-00007
https://doi.org/10.17245/jdapm.2016.16.1.25
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref22
http://refhub.elsevier.com/S2405-8440(24)01206-4/sref22
https://doi.org/10.1001/jamanetworkopen.2022.25473
https://doi.org/10.1001/jamanetworkopen.2022.25473
https://doi.org/10.1016/j.toxrep.2021.02.010
https://doi.org/10.1007/s12098-016-2149-4
https://doi.org/10.2147/dddt.S338548
https://doi.org/10.2147/dddt.S338548
https://doi.org/10.1213/01.ane.0000269488.06546.7c
https://doi.org/10.1213/ane.0b013e31816c8929
https://doi.org/10.1111/pan.14279
https://doi.org/10.3389/fnins.2020.00330
https://doi.org/10.3389/fnins.2020.00330
https://doi.org/10.1016/j.sjbs.2021.11.016
https://doi.org/10.7860/jcdr/2014/9624.4946
https://doi.org/10.7860/jcdr/2014/9624.4946
https://doi.org/10.1111/j.1365-2044.2010.06453.x
https://doi.org/10.4103/aca.ACA_76_16
https://doi.org/10.1177/0885066602239122
https://doi.org/10.3390/jcm10143040
https://doi.org/10.3390/jcm10143040
https://doi.org/10.1097/MJT.0b013e3181d69072
https://doi.org/10.1097/MJT.0b013e3181d69072

	Premedication with intranasal versus intravenous dexmedetomidine for hypotensive anesthesia during functional endoscopic si ...
	1 Introduction
	2 Patients and methods
	2.1 Randomization and blindness
	2.2 Preoperative
	2.3 Intraoperative
	2.4 Sample size calculation
	2.5 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusions
	Author contributions
	Data availability statement
	Funding
	Ethics approval and consent to participate
	Sponsors and funding sources
	Declaration of competing interest
	List of abbreviation
	References


