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	Table S1. Detailed search strategy for each database during the systematic search phase.

	Database
	Search Strategy
	Filter
	Results

	PubMed
	(“Thyroid Surgery” OR “Thyroidectomy” OR “Thyroid resection” OR “Thyroid gland removal”) AND (“Dexmedetomidine” OR “MPV1440” OR “Precedex” OR “Igalmi” OR “Sedadex” OR “Sileo” OR “Cepedex” OR “Dexdor” OR “Dexdomitor” OR “Hydrochloride”)
	All Fields
	N = 81

	Web of Science
	(“Thyroid Surgery” OR “Thyroidectomy” OR “Thyroid resection” OR “Thyroid gland removal”) AND (“Dexmedetomidine” OR “MPV1440” OR “Precedex” OR “Igalmi” OR “Sedadex” OR “Sileo” OR “Cepedex” OR “Dexdor” OR “Dexdomitor” OR “Hydrochloride”)
	 All Fields
	 N = 114

	Scopus
	(“Thyroid Surgery” OR “Thyroidectomy” OR “Thyroid resection” OR “Thyroid gland removal”) AND (“Dexmedetomidine” OR “MPV1440” OR “Precedex” OR “Igalmi” OR “Sedadex” OR “Sileo” OR “Cepedex” OR “Dexdor” OR “Dexdomitor” OR “Hydrochloride”)
	 Article title, Abstract, Keywords
	N = 138

	Embase
	(“Thyroid Surgery” OR “Thyroidectomy” OR “Thyroid resection” OR “Thyroid gland removal”) AND (“Dexmedetomidine” OR “MPV1440” OR “Precedex” OR “Igalmi” OR “Sedadex” OR “Sileo” OR “Cepedex” OR “Dexdor” OR “Dexdomitor” OR “Hydrochloride”)
	All Fields
	N = 108

	CENTRAL
	(“Thyroid Surgery” OR “Thyroidectomy” OR “Thyroid resection” OR “Thyroid gland removal”) AND (“Dexmedetomidine” OR “MPV1440” OR “Precedex” OR “Igalmi” OR “Sedadex” OR “Sileo” OR “Cepedex” OR “Dexdor” OR “Dexdomitor” OR “Hydrochloride”)
	 Article title, Abstract, Keywords
	N = 135






	Table S2. List of excluded studies during the full-text screening step.

	Study ID
	Title
	Reason of exclusion

	Zaher et al. 2025
	Intravenous dexmedetomidine versus intravenous lidocaine in attenuating airway reflexes during recovery of thyroidectomy patients
	Active comparator-Lidocaine

	Wang et al. 2015
	Different doses of dexmedetomidine for quiet extubation during anesthesia recovery in hypertensive patients
	Chinese article

	Huang et al. 2024
	Effects of Dexmedetomidine Combined with Remifentanil on Stress Response and Early Postoperative Analgesia in Patients Undergoing Radical Thyroidectomy
	Active comparator- Remifentanil

	
Hassan et al. 2021
	Comparative study between dexmedetomidine versus dexamethasone as adjuvants to levobupivacaine for cervical plexus block in patients undergoing thyroid operation. Prospective-randomized clinical trial
	Dexmedetomidine was adjuvant to nerve block (wrong intervention)

	Li et al. 2010
	Effect of dexmedetomidine on bispectral index and auditory evoked potential index during anesthesia with target controlled infusion of propofol and remifentanyl
	Chinese article

	Miao et al. 2014
	Effect of dexmedetomidine on the hemodynamics and effect-site concentration of etomidate given by target-controlled infusion
	Chinese article

	Kim et al. 2020
	The effect of dexmedetomidine and remifentanil on the postoperative sore throat after thyroidectomy.
	Active comparator- Remifentanil

	Kang et al. 2025
	Effect of superficial cervical plexus nerve block with Ropivacaine or a combination of different adjuvants on perioperative analgesia and quality of postoperative recovery in patients undergoing radical thyroid cancer surgery under general anesthesia: a prospective randomized controlled trial.
	Dexmedetomidine was adjuvant to nerve block (wrong intervention)

	Santosh et al. 2016
	Does dexmedetomidine improve analgesia of superficial cervical plexus block for thyroid surgery?
	Combined ropivacaine- dexmedetomidine was adjuvant to nerve block (wrong intervention)

	Du et al. 2022
	Combined sevoflurane-dexmedetomidine and nerve blockade on post-surgical serum oxidative stress biomarker levels in thyroid cancer patients.
	Combined sevoflurane-dexmedetomidine was adjuvant to nerve block (wrong intervention)

	
	
Jain et al. 2023
	A comparison of efficacy of parenteral and perineural dexmedetomidine with 0.25% ropivacaine for post-thyroidectomy analgesia using bilateral superficial cervical plexus block.
	Combined ropivacaine-dexmedetomidine was adjuvant to nerve block (wrong intervention

	Mostafa et al. 2025
	Efficacy of adding dexmedetomidine as adjuvant with bupivacaine in ultrasound-guided intermediate cervical plexus block for thyroidectomy surgery: randomized controlled study.
	Combined bupivacaine-dexmedetomidine was adjuvant to nerve block (wrong intervention

	Elmaddawy et al. 2018
	Ultrasound-guided bilateral superficial cervical plexus block for thyroid surgery: The effect of dexmedetomidine addition to bupivacaine-epinephrine.
	Combined bupivacaine-dexmedetomidine was adjuvant to nerve block (wrong intervention

	Xie et al. 2021
	Effects of Dexmedetomidine on Postoperative Nausea and Vomiting in Adult Patients Undergoing Ambulatory Thyroidectomy: A Randomized Clinical Trial
	Active comparator-Azasetron

	Choi et al. 2017
	Postoperative nausea and vomiting after thyroidectomy: a comparison between dexmedetomidine and remifentanil as part of balanced anesthesia.
	Active comparator- Remifentanil

	Zhang et al. 2025
	Opioid-Free Anesthesia Improved the Quality of Recovery After Thyroidectomy Through Pre-Emptive and Preventive Analgesia: A Randomized Controlled Trial
	There is no detailed data reading the dexmedetomidine group

	Long et al 2016
	Effect of adjunctive dexmedetomidine on postoperative intravenous opioid administration in patients undergoing thyroidectomy in an ambulatory setting
	Observational study

	Gao et al 2023
	Effect of different modes of administration of dexmedetomidine on the quality of recovery in ambulatory thyroidectomy: a randomized, controlled trial
	Different outcomes

	Lin et al. 2013
	Addition of dexmedetomidine to ropivacaine improves cervical plexus block
	Combined ropivacaine-dexmedetomidine was adjuvant to nerve block (wrong intervention

	Thomas et al. 2020
	Dexmedetomidine nebulisation attenuates post-operative sore throat in patients undergoing thyroidectomy: A randomised, double-blind, comparative study with nebulised ketamine
	Active comparator-Ketamine

	Zhao et al. 2025
	Dexmedetomidine Combined With Lidocaine Laryngopharyngeal Spray Reduces Coughing During Extubation in Female Patients Undergoing Thyroidectomy
	Letter to editor





	Table S3. Detailed summary of anesthesia and surgical protocols of the included trials.

	Study ID
	Premedications
	Anesthesia protocol
	Postmedications
	Surgical protocol

	
	
	
	
	
	

	Azar 2024
	Midazolam1–2 mg IV + fentanyl 2 mcg/kg
	General anesthesia was induced with propofol (1.5 mg/kg) and muscle relaxation was achieved with atracurium (0.5 mg/kg). Endotracheal intubation was performed using a 7.0-mm (female) or 8.0-mm (male) tube, with cuff pressure maintained at 20–25 cmH₂O. Mechanical ventilation was set at 8 mL/kg (ideal body weight) to maintain end-tidal CO₂ at 35–40 mmHg. Anesthesia was maintained with isoflurane (1.2 MAC), targeting heart rate and mean arterial pressure within 20% of baseline values
	Not reported
	Not reported
	

	Djearadjane et al. 2019
	Not reported
	General anesthesia was induced with propofol (2 mg/kg), fentanyl (2 µg/kg), and vecuronium (0.1 mg/kg), maintained with a 40:60 oxygen–nitrous oxide mixture and isoflurane (1%). All patients received IV paracetamol (1 g) and dexamethasone (4 mg). Isoflurane was replaced with sevoflurane (1.5%) 10 minutes before extubation
	Not reported
	Not reported
	

	Guo et al. 2022
	Not reported
	General anesthesia was induced with midazolam, propofol, sufentanil, and rocuronium, and maintained with sevoflurane (0.5 MAC) plus propofol infusion targeting a BIS of 40–60. Endotracheal intubation and controlled ventilation were performed. Ketorolac was given before incision and granisetron before surgery completion
	Not reported
	Conventional thyroidectomy was performed through a transverse cervical incision
	

	Hu et al. 2019
	Hyoscine (0.3 mg) 30 minutes before the induction of anesthesia
	General anesthesia was induced with midazolam (0.05 mg/kg), propofol (2 mg/kg), sufentanil (0.5 µg/kg), and vecuronium (0.1 mg/kg), and maintained with propofol (50–80 µg/kg/min) and remifentanil (0.15–0.2 µg/kg/min)
	Not reported
	Not reported
	

	Kim et al. 2021
	Midazolam (0.05 mg/kg)
	Anesthesia was induced with propofol (2.0 mg/kg) and target-controlled infusion of remifentanil (Ce 2.0 ng/mL), followed by rocuronium (0.8 mg/kg) for endotracheal intubation. Anesthesia was maintained with desflurane in a 50% oxygen–air mixture and remifentanil, titrated to maintain a BIS of 40–60 and vital signs within 20% of baseline
	Fentanyl was administered with a patient-controlled analgesia instrument according to the hospital protocol (basal infusion, 0.625 μg/kg/h without a loading dose; intermittent bolus, 1.0 μg/kg/h; lockout time, 15 min)
	Not reported
	

	Lee et al. 2015
	Glycopyrrolate 0.1 mg and midazolam 1-2 mg 
	Anesthesia was induced with propofol (1.5 mg/kg) and remifentanil via target-controlled infusion (Ce 1 ng/mL, Minto model), followed by rocuronium (0.6 mg/kg) for endotracheal intubation. Anesthesia was maintained with sevoflurane (2–2.5%) in a 50% oxygen–air mixture and remifentanil (Ce 1.5–4.0 ng/mL), titrated to maintain heart rate and mean arterial pressure within 20% of baseline. Ketorolac (60 mg IV) and ondansetron (4 mg IV) were administered intraoperatively
	Not reported
	Not reported
	

	Ma et al. 2017
	Not reported
	Anesthesia was induced with midazolam (0.05 mg/kg), fentanyl (3 µg/kg), propofol (1–2 mg/kg), and cisatracurium (0.15 mg/kg). Anesthesia was maintained with continuous intravenous remifentanil infusion (10 µg/kg/h), with the propofol concentration adjusted to maintain adequate depth of anesthesia and muscle relaxation
	Not reported
	Not reported
	

	Shu et al. 2022
	Not reported
	Anesthesia was induced and maintained with target-controlled infusions of propofol and remifentanil, titrated to maintain BIS 45–60 and hemodynamics within 20% of baseline. Vecuronium was used for intubation, with controlled ventilation. Ephedrine and atropine were given as needed, while sufentanil and ondansetron were administered before surgery completion for analgesia and PONV prophylaxis
	Parecoxib (40 mg) was provided every 12 h for 24 h. If VAS pain score exceeded 3, tramadol (50 mg) was administered intravenously for breakthrough rescue pain not alleviated by parecoxib
	Conventional open total thyroidectomy with therapeutic central compartment neck dissection
	

	Wu et al. 2021
	Not reported
	Anesthesia was induced with propofol (2 mg/kg) and fentanyl (3 µg/kg), followed by cisatracurium (0.2 mg/kg) for endotracheal intubation, with palonosetron (0.075 mg) administered at induction for PONV prophylaxis. Anesthesia was maintained with propofol infusion titrated to a BIS of 40–60 and remifentanil at 0.3 µg/kg/min under volume-controlled ventilation. Hypotension and bradycardia were treated with fluids, ephedrine, and atropine as needed, and flurbiprofen (50 mg IV) was administered 30 minutes before the end of surgery
	Not reported
	Not reported
	

	Xing et al. 2021
	Not reported
	Anesthesia was induced with midazolam (0.05 mg/kg), fentanyl (3 µg/kg), propofol (2 mg/kg), and cisatracurium (0.2 mg/kg), followed by video-assisted endotracheal intubation after adequate neuromuscular blockade. Additional fentanyl (50–100 µg) was administered before skin incision. Anesthesia was maintained with sevoflurane (2–3%) in 50% oxygen, remifentanil (0.1–0.2 µg/kg/min), and cisatracurium, targeting a Narcotrend index of 50–60 under volume-controlled ventilation. 
	Postoperative analgesia included Dynastat (40 mg IV) before surgery completion, with rescue morphine (0.5 mg/kg IV) if needed.
	Not reported
	






Table S4. GRADE certainty of evidence profile for the pooled outcomes.
	Certainty assessment
	Summary of findings

	Participants
(studies)
Follow-up
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Overall certainty of evidence
	Study event rates (%)
	Relative effect
(95% CI)
	Anticipated absolute effects

	
	
	
	
	
	
	
	With [Control]
	With [Dexmedetomidine]
	
	Risk with [Control]
	Risk difference with [Dexmedetomidine]

	Duration of Anesthesia (min)

	519
(6 RCTs)
	not serious
	not serious
	not serious
	seriousa
	none
	⨁⨁⨁◯
Moderatea
	-
	-
	-
	-
	MD 4.56 min higher
(2.41 lower to 11.53 higher)

	Duration of Surgery (min)

	449
(5 RCTs)
	not serious
	not serious
	not serious
	seriousa
	none
	⨁⨁⨁◯
Moderatea
	-
	-
	-
	-
	MD 0.87 min lower
(5.13 lower to 3.39 higher)

	Extubation time (min)

	508
(6 RCTs)
	not serious
	seriousb
	not serious
	seriousa
	none
	⨁⨁◯◯
Lowa,b
	-
	-
	-
	-
	MD 3.73 min higher
(1.64 higher to 5.82 higher)

	Time to awakening (min)

	648
(7 RCTs)
	not serious
	seriousb
	not serious
	seriousa
	none
	⨁⨁◯◯
Lowa,b
	-
	-
	-
	-
	SMD 1.07 SD higher
(0.19 higher to 1.94 higher)

	MAP at baseline (mmHg)

	632
(7 RCTs)
	seriousc
	seriousb
	not serious
	not serious
	none
	⨁⨁◯◯
Lowb,c
	-
	-
	-
	-
	MD 0.7 mmHg lower
(4.42 lower to 3.01 higher)

	MAP before extubation (mmHg)

	330
(3 RCTs)
	seriousd
	seriouse
	not serious
	not serious
	none
	⨁⨁◯◯
Lowd,e
	-
	-
	-
	-
	MD 6.58 mmHg lower
(11.69 lower to 1.48 lower)

	MAP during extubation (mmHg)

	543
(7 RCTs)
	seriousc
	not serious
	not serious
	not serious
	none
	⨁⨁⨁◯
Moderatec
	-
	-
	-
	-
	MD 11.22 mmHg lower
(15.16 lower to 7.29 lower)

	MAP after extubation (mmHg)

	622
(7 RCTs)
	not serious
	seriouse
	not serious
	not serious
	none
	⨁⨁⨁◯
Moderatee
	-
	-
	-
	-
	MD 12.49 mmHg lower
(17.22 lower to 7.77 lower)

	HR at baseline (bpm)

	514
(5 RCTs)
	seriousc
	seriouse
	not serious
	not serious
	none
	⨁⨁◯◯
Lowc,e
	-
	-
	-
	-
	MD 1.09 bpm higher
(1.63 lower to 3.82 higher)

	HR before extubation (bpm)

	330
(3 RCTs)
	seriousd
	not serious
	not serious
	not serious
	none
	⨁⨁◯◯
Lowd,a
	-
	-
	-
	-
	MD 9.91 bpm lower
(14.46 lower to 5.36 lower)

	HR during extubation (bpm)

	484
(6 RCTs)
	not serious
	seriouse
	not serious
	not serious
	none
	⨁⨁⨁◯
Moderatee
	-
	-
	-
	-
	MD 13.5 bpm lower
(18.15 lower to 8.85 lower)

	HR after extubation (bpm)

	574
(6 RCTs)
	seriousc
	seriouse
	not serious
	not serious
	none
	⨁⨁◯◯
Lowc,e
	-
	-
	-
	-
	MD 10.35 bpm lower
(16.21 lower to 4.48 lower)

	Post-op Pain (1–2 hrs)

	320
(4 RCTs)
	not serious
	very seriousb
	not serious
	very seriousa,f
	none
	⨁◯◯◯
Very lowa,b,f
	-
	-
	-
	-
	SMD 1.27 SD lower
(2.45 lower to 0.09 lower)

	Post-op Pain (3–4 hrs)

	310
(4 RCTs)
	not serious
	very seriousb
	not serious
	very seriousa,f
	none
	⨁◯◯◯
Very lowa,b,f
	-
	-
	-
	-
	SMD 1.73 SD lower
(3.02 lower to 0.44 lower)

	Post-op Pain (6–8 hrs)

	488
(7 RCTs)
	not serious
	very seriousb
	not serious
	seriousa
	none
	⨁◯◯◯
Very lowa,b
	-
	-
	-
	-
	SMD 1.41 SD lower
(2.55 lower to 0.27 lower)

	Post-op Pain (12 hrs)

	260
(3 RCTs)
	not serious
	very seriousb
	not serious
	very seriousa,f
	none
	⨁◯◯◯
Very lowa,b,f
	-
	-
	-
	-
	SMD 1.85 SD lower
(4.34 lower to 0.65 higher)

	Post-op Pain (24 hrs)

	627
(8 RCTs)
	not serious
	very seriousb
	not serious
	not serious
	none
	⨁⨁◯◯
Lowb
	-
	-
	-
	-
	SMD 0.96 SD lower
(1.77 lower to 0.14 lower)

	Rescue Analgesic Requirement

	318
(5 RCTs)
	not serious
	seriouse
	not serious
	seriousa
	none
	⨁⨁◯◯
Lowa,e
	65/158 (41.1%)
	27/160 (16.9%)
	RR 0.44
(0.22 to 0.87)
	65/158 (41.1%)
	230 fewer per 1,000
(from 321 fewer to 53 fewer)

	Length of PACU Stay (min)

	221
(2 RCTs)
	not serious
	very seriousb
	not serious
	very seriousa,f
	none
	⨁◯◯◯
Very lowa,b,f
	-
	-
	-
	-
	MD 0.87 min lower
(7.14 lower to 5.4 higher)

	Length of Hospital Stay (days)

	238
(3 RCTs)
	not serious
	very seriousb
	not serious
	very seriousa,f
	none
	⨁◯◯◯
Very lowa,b,f
	-
	-
	-
	-
	MD 0.51 days lower
(1.56 lower to 0.54 higher)

	Any Cough

	524
(5 RCTs)
	not serious
	not serious
	not serious
	seriousg
	none
	⨁⨁⨁◯
Moderateg
	190/263 (72.2%)
	126/261 (48.3%)
	RR 0.67
(0.54 to 0.83)
	190/263 (72.2%)
	238 fewer per 1,000
(from 332 fewer to 123 fewer)

	Severe Cough

	400
(3 RCTs)
	not serious
	not serious
	not serious
	seriousg
	none
	⨁⨁⨁◯
Moderateg
	43/201 (21.4%)
	14/199 (7.0%)
	RR 0.33
(0.19 to 0.59)
	43/201 (21.4%)
	143 fewer per 1,000
(from 173 fewer to 88 fewer)

	PONV

	318
(5 RCTs)
	not serious
	not serious
	not serious
	seriousg
	none
	⨁⨁⨁◯
Moderateg
	42/158 (26.6%)
	23/160 (14.4%)
	RR 0.58
(0.37 to 0.90)
	42/158 (26.6%)
	112 fewer per 1,000
(from 167 fewer to 27 fewer)

	Hypotension

	579
(7 RCTs)
	seriousc
	not serious
	not serious
	seriousg
	none
	⨁⨁◯◯
Lowc,g
	8/289 (2.8%)
	20/290 (6.9%)
	RR 2.10
(1.07 to 4.15)
	8/289 (2.8%)
	30 more per 1,000
(from 2 more to 87 more)

	Bradycardia

	579
(7 RCTs)
	not serious
	seriouse
	not serious
	seriousg
	none
	⨁⨁◯◯
Lowe,g
	11/289 (3.8%)
	80/290 (27.6%)
	RR 3.26
(0.97 to 10.92)
	11/289 (3.8%)
	86 more per 1,000
(from 1 fewer to 378 more)


CI: confidence interval; MD: mean difference; RR: risk ratio; SMD: standardized mean difference; Explanations:
a. A wide confidence interval that does not exclude the appreciable risk of harm or benefit. 
b. I2 > 75%.
c. Trials that raised concerns about bias accounted for> 25% of the pooled analysis weight.
d. Ma et al., which showed a high risk of bias, had > 25% of the pooled analysis weight.
e. I2 > 50%.
f. Low number of participants. 
g. Low number of events.
