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ABSTRACT 

Background: Bilateral superficial cervical plexus block (BSCPB) is a frequently utilized regional 

anesthetic method for administering perioperative analgesia during thyroid operations. The use of 

adjuvants into local anesthetics such as bupivacaine can markedly enhance block quality and 

extend analgesia duration. Dexamethasone, a corticosteroid, and dexmedetomidine, an alpha-2 

adrenergic agonist, are often utilized adjuvants with distinct processes and efficacy profiles. 

Aim: To compare the analgesic efficacy of dexamethasone and dexmedetomidine as adjuvants to 

bupivacaine in bilateral superficial cervical plexus block. 

Materials and Method: A prospective study was conducted on patients undergoing thyroid 

surgeries under general anaesthesia with BSCPB. Participants were divided into two groups: 

Group DEXA received 0.25% bupivacaine with dexamethasone (4 mg), and Group DEXM 

received 0.25% bupivacaine with dexmedetomidine (0.5 µg/kg). The primary outcome was the 

duration of postoperative analgesia. Secondary outcomes included onset time of sensory block, 



 Neuroquantology | Jan 2026 | Volume 24 | Issue 1 | Page 134-144| Doi: 10.48047/nq.2025.24.1.26013 
Dr Sreekala, COMPARISON OF DEXAMETHASONE AND DEXMEDETOMIDINE AS BUPIVACAINE ADJUVANTS FOR BILATERAL SUPERFICIAL 
CERVICAL PLEXUS BLOCK IN THYROID SURGERIES 

 

          135 

total analgesic consumption in the first 24 hours, pain scores at various time intervals, and 

incidence of side effects. 

Results:  Group DEXM demonstrated significantly prolonged time to first rescue analgesia and 

required less intravenous paracetamol compared to Group DEXA (p < 0.001), indicating superior 

and longer-lasting analgesia. VAS scores were consistently lower in Group DEXM at 1, 2, 4, 6, 

and 12 hours postoperatively (p < 0.05), though differences were not significant at 24 hours. 

Sedation scores were higher in Group DEXM during the early postoperative period but all patients 

remained hemodynamically stable. There were no significant differences in intraoperative heart 

rate, blood pressure, or mean arterial pressure. Mild bradycardia and transient excessive sedation 

occurred in a few patients in Group DEXM but were easily managed.  

Conclusion: Both dexamethasone and dexmedetomidine effectively enhance the analgesic 

efficacy of bupivacaine in BSCPB for thyroid surgeries. However, dexmedetomidine provides a 

longer duration of analgesia and lower postoperative pain scores, albeit with increased sedation. It 

may be considered a superior adjuvant in patients where prolonged analgesia is desired. 

Keywords: Adjuvants, Bupivacaine, Dexamethasone, Dexmedetomidine, Thyroid Surgery.  

 

INTRODUCTION 

Thyroid surgeries, including hemithyroidectomy and complete thyroidectomy, rank among 

the most commonly executed head and neck procedures globally. While typically safe and 

effective, these operations are linked to significant postoperative pain resulting from the substantial 

dissection in the anterior neck area.1 

Optimal perioperative analgesia promotes patient comfort and satisfaction, facilitates 

smoother recovery, reduces hospital stays, and decreases analgesic intake. Regional anaesthesia 

techniques, when used alongside general anaesthesia, have become increasingly favored for 

enhancing postoperative analgesia in thyroid procedures.2  

The bilateral superficial cervical plexus block (BSCPB) is commonly utilized for its 

simplicity and efficacy in anesthetizing the cutaneous nerves of the neck originating from the 

cervical plexus (C2–C4).3 When utilized alongside general anesthesia, BSCPB has demonstrated 

a reduction in intraoperative anaesthetic demands and postoperative opioid usage.4 

Bupivacaine, a local anesthetic, is frequently employed for BSCPB because of its extended 

duration of action. The analgesic duration of a single-shot block is constrained. To augment and 
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extend analgesic effectiveness, different adjuvants have been concurrently delivered with local 

anesthetics. These adjuvants can enhance onset time, prolong the duration of sensory and motor 

blockade, and reduce the requirement for systemic analgesics postoperatively.5,6  

Dexamethasone, a synthetic corticosteroid with significant anti-inflammatory effects, is an 

example of such an adjuvant. It is thought to extend the duration of nerve blocks by diminishing 

perineural inflammation and obstructing nociceptive C-fiber transmission.7 Dexamethasone has 

been well investigated in both peripheral and central nerve blocks, with its effectiveness in 

extending analgesia being well-established.8  

Dexmedetomidine, a highly selective agonist of the alpha-2 adrenergic receptor, is another 

promising adjuvant. It produces analgesic, sedative, and sympatholytic actions by targeting both 

central and peripheral alpha-2 receptors.9 Administered perineurally, dexmedetomidine has 

demonstrated the ability to extend the duration of sensory and motor blocks, augment the quality 

of anesthesia, and enhance postoperative analgesia without notable neurotoxicity.10  

While dexamethasone and dexmedetomidine have been individually examined and shown 

to enhance the efficacy of bupivacaine in diverse regional blocks, comparative data regarding their 

application in BSCPB for thyroid surgeries remains scarce. Comprehending the comparative 

effectiveness and safety of various adjuvants is crucial for enhancing perioperative pain treatment 

in this patient demographic. However, few studies directly evaluate their efficacy in BSCPB for 

thyroid surgery. This establishes a knowledge deficit concerning the optimal adjuvant for this 

particular setting.  

AIMS AND OBJECTIVES 

● To compare the analgesic efficacy of dexamethasone and dexmedetomidine as adjuvants 

to bupivacaine in bilateral superficial cervical plexus block. 

MATERIALS AND METHODS 

The present study was conducted in the Department of Anaesthesiology, Sree Mookambika 

Institute of Medical Sciences, Kulasekharam, for a period of 12 months from January 2024 to 

December 2024. Written informed consent was obtained from all patients participating in the 

study.  
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Inclusion Criteria 

● Patients aged 18–60 years 

● ASA physical status I or II 

● Elective thyroid surgery 

● Ability to understand and provide informed consent 

Exclusion Criteria 

● Known allergy or contraindication to local anesthetics or study drugs 

● Coagulopathy or bleeding disorders 

● Local infection at the injection site 

● Neurological or psychiatric illness 

● Chronic use of opioids, sedatives, or steroids 

● Body Mass Index (BMI) > 35 kg/m² 

A total of 60 patients were randomly allocated into two groups (n = 30 per group) using a 

computer-generated randomization table and the sealed opaque envelope method to ensure 

allocation concealment. 

● Group DEXA (Dexamethasone group): Patients received 20 ml of 0.25% bupivacaine + 

4 mg (1 ml) dexamethasone for each side of the block. 

● Group DEXM (Dexmedetomidine group): Patients received 20 ml of 0.25% bupivacaine 

+ dexmedetomidine 0.5 µg/kg (diluted to 1 ml) per side. Total volume for each side: 21 

ml. 

On arrival in the operating room, standard monitoring including ECG, non-invasive blood 

pressure (NIBP), and pulse oximetry (SpO₂) was instituted. Intravenous access was secured, and 

patients were premedicated with midazolam 0.02 mg/kg IV and glycopyrrolate 0.004 mg/kg IV. 

General anaesthesia was induced using fentanyl 2 µg/kg, propofol 2 mg/kg, and 

vecuronium 0.1 mg/kg to facilitate tracheal intubation. Anaesthesia was maintained using oxygen, 

nitrous oxide, and isoflurane. 

Following induction, the bilateral superficial cervical plexus block was performed under 

strict aseptic precautions using ultrasound guidance. A high-frequency linear ultrasound probe (6–

13 MHz) was placed transversely over the midpoint of the posterior border of the 
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sternocleidomastoid (SCM) muscle. The needle was inserted using an in-plane approach, and the 

study drug was injected into the fascial plane between the investing layer of the deep cervical 

fascia and the prevertebral fascia, where the superficial cervical plexus lies. 

After administration of the bilateral superficial cervical plexus block under ultrasound 

guidance, sensory block was assessed using the pinprick method with a 25G hypodermic needle 

along the dermatomes supplied by the superficial cervical plexus (C2–C4). The time taken to 

achieve sensory block up to the T8 dermatome level was noted. Motor block was evaluated using 

the Modified Bromage Scale, where a score of 0 indicated full movement and a score of 3 

represented complete motor block. All block assessments were performed by an anaesthesiologist 

blinded to group allocation. 

Throughout the surgical procedure, the patient’s heart rate (HR), systolic and diastolic 

blood pressure (BP), and mean arterial pressure (MAP) were continuously monitored. Specific 

intraoperative hemodynamic measurements were recorded every 10 minutes, beginning 30 

minutes after the administration of the block, and continued up to 120 minutes. General anaesthesia 

was maintained with oxygen, nitrous oxide, and isoflurane in both groups. At the end of surgery, 

neuromuscular blockade was reversed with intravenous neostigmine 0.05 mg/kg and 

glycopyrrolate 0.01 mg/kg, following which patients were smoothly extubated once they met 

standard recovery criteria. 

Pain intensity was assessed using the Visual Analog Scale (VAS), ranging from 0 (no pain) 

to 10 (worst imaginable pain), at specified time intervals: 0, 1, 2, 4, 6, 12, and 24 hours 

postoperatively. Sedation was evaluated using the Ramsay Sedation Scale at 0, 30, 60 minutes, 

and 2, 4, and 6 hours postoperatively. Intravenous paracetamol 1 g was administered as rescue 

analgesia when the VAS score reached 4 or above. The time to first rescue analgesic requirement 

and the total analgesic consumption over the first 24 hours were recorded and compared between 

the two groups. Patients were continuously observed for intraoperative and postoperative 

complications. 

All collected data were entered into Microsoft Excel and analyzed using SPSS software 

(version 20.0). Continuous variables such as age, duration of analgesia, and time to first rescue 

analgesia were expressed as mean ± standard deviation (SD) and compared using the unpaired 

Student’s t-test. Categorical variables, including gender distribution, ASA physical status, and 



 Neuroquantology | Jan 2026 | Volume 24 | Issue 1 | Page 134-144| Doi: 10.48047/nq.2025.24.1.26013 
Dr Sreekala, COMPARISON OF DEXAMETHASONE AND DEXMEDETOMIDINE AS BUPIVACAINE ADJUVANTS FOR BILATERAL SUPERFICIAL 
CERVICAL PLEXUS BLOCK IN THYROID SURGERIES 

 

          139 

incidence of side effects, were analyzed using the Chi-square test or Fisher’s exact test where 

appropriate. A p-value of less than 0.05 was considered statistically significant. 

OBSERVATION AND RESULTS 

A total of 60 patients were enrolled and randomized into two groups of 30 each. Group 

DEXA received bupivacaine with dexamethasone, and Group DEXM received bupivacaine with 

dexmedetomidine. The demographic parameters including age, gender distribution, ASA physical 

status, and duration of surgery were comparable between the two groups. There was no statistically 

significant difference in ASA physical status or duration of surgery (p > 0.05) (Table 1) 

Parameter 
Group DEXA 

(n = 30) 

Group DEXM 

(n = 30) 
p-value 

Age (years) 41.7 ± 9.2 40.5 ± 8.6 0.56 

Gender (M/F) 10 / 20 12 / 18 0.59 

ASA I / II 18 / 12 17 / 13 0.79 

Duration of surgery (min) 91.5 ± 12.3 89.3 ± 11.9 0.43 

Table 1: Comparison of demographic and Baseline Characteristics between groups 

The mean time to first rescue analgesic requirement was significantly prolonged in Group 

DEXM compared to Group DEXA with p < 0.001, indicating superior and longer-lasting analgesia 

in the dexmedetomidine group. Group DEXM required significantly less rescue analgesia in the 

form of intravenous paracetamol than Group DEXA. (Table 2) 

Parameter 
Group DEXA 

(n = 30) 

Group DEXM 

(n = 30) 
p-value 

Time to first analgesia (min) 497.4 ± 84.6 684.6 ± 102.3 <0.001 

Paracetamol (mg) 1800 ± 500 1000 ± 300 <0.001 

Table 2: Comparison of analgesia requirement between groups 

VAS scores were consistently lower in Group DEXM across multiple postoperative time 

intervals. Statistically significant differences were observed at 1, 2, 4, 6, and 12 hours 

postoperatively. At 24 hours, the difference was not statistically significant. These findings 
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confirm that dexmedetomidine provided better pain relief in the early and intermediate 

postoperative period. (Table 3) 

Time Post-op 
Group DEXA 

(n = 30) 

Group DEXM 

(n = 30) 
p-value 

1 hour 2.2 ± 0.6 1.8 ± 0.5 0.01 

2 hours 2.8 ± 0.7 2.0 ± 0.6 <0.001 

4 hours 3.4 ± 0.8 2.2 ± 0.5 <0.001 

6 hours 3.0 ± 0.9 2.1 ± 0.6 <0.001 

12 hours 2.1 ± 0.5 1.7 ± 0.5 0.002 

24 hours 1.6 ± 0.5 1.4 ± 0.4 0.09 

Table 3: Comparison of mean VAS Scores between groups 

Dexmedetomidine group showed significantly higher sedation scores in the early 

postoperative period, but all patients remained arousable and hemodynamically stable. 

 

Time Post-op 
Group DEXA 

(n = 30) 

Group DEXM 

(n = 30) 
p-value 

30 min 2.1 ± 0.3 2.8 ± 0.5 <0.001 

1 hour 2.0 ± 0.2 2.6 ± 0.4 <0.001 

2 hours 2.0 ± 0.0 2.4 ± 0.3 <0.001 

4 hours 2.0 ± 0.0 2.1 ± 0.1 0.04 

Table 4: Comparison of mean Sedation Scores between groups 

There were no significant differences in mean HR, MAP, or BP between the groups at 

baseline or throughout the intraoperative period. Bradycardia was noted in 2 patients in Group 

DEXM and managed with IV atropine. No hypotension requiring intervention was observed in 

either group. No serious adverse effects were reported in either group. Dexmedetomidine was 
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associated with mild bradycardia and transient sedation, which were self-limiting or easily 

managed. 

Time Post-op 
Group DEXA 

(n = 30) 

Group DEXM 

(n = 30) 
p-value 

Nausea/Vomiting 3 (10.0%) 2 (6.7%) 0.64 

Bradycardia 0 (0.0%) 2 (6.7%) 0.15 

Hypotension 0 (0.0%) 0 (0.0%) -- 

Excessive sedation 0 (0.0%) 2 (6.7%) 0.15 

Table 5: Comparison of adverse reactions between groups 

DISCUSSION 

Effective postoperative analgesia is essential for patient comfort and recovery following 

thyroid surgery. The bilateral superficial cervical plexus block (BSCPB) is a simple and reliable 

regional technique that reduces postoperative pain and opioid requirements. Various adjuvants 

have been used to enhance the duration and quality of analgesia with bupivacaine. Dexamethasone, 

a corticosteroid, and dexmedetomidine, an α2-adrenergic agonist, are among the commonly used 

agents. This study compares the analgesic efficacy and safety of dexamethasone versus 

dexmedetomidine as adjuvants to bupivacaine in BSCPB for thyroid surgeries. 

The present study demonstrated that Dexmedetomidine markedly extended the duration 

until the initial rescue analgesia and diminished overall postoperative analgesic usage, signifying 

enhanced and prolonged pain management relative to dexamethasone. Pain scores (VAS) were 

consistently reduced in the dexmedetomidine group during the initial 12 hours postoperatively, 

underscoring its effectiveness during the most difficult postoperative phase. Sedation scores were 

elevated with dexmedetomidine during the initial postoperative hours; nevertheless, all patients 

were stable, exhibiting no respiratory compromise. Bradycardia was observed in two patients 

administered dexmedetomidine; however, it was moderate and successfully addressed with 

atropine. No hypotension or other side effects were observed in any group, confirming the overall 

safety and acceptability of both adjuvants. 

 DeShpAnDe V et al.11 in their study noted that Group DexD exhibited markedly lower 

postoperative VAS scores for up to eight hours (2.108 vs. 2.72; p-value=0.0002), and the interval 
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before the initial request for rescue analgesia was significantly extended compared to Group DexA 

(688.37±55.75 min vs. 593.64±72.56 min; p-value=0.001). The overall postoperative analgesic 

consumption in the initial 24 hours was markedly reduced in Group DexD compared to Group 

DexA (81.08±20.754 mg vs. 104.17±44.921 mg; p=0.006). Group DexA had a reduced incidence 

of nausea (p-value=0.002) and vomiting (p-value=0.001) during the postoperative period.  

Hassan AH et al.12 demonstrated that the incorporation of dexmedetomidine into 

levobupivacaine (group D) reduced the beginning time of sensory block in comparison to the 

addition of dexamethasone to the levobupivacaine group (group S) (p < 0.05). The analgesic 

duration of the cervical plexus block in group (D) was substantially greater than in group (S) 

(232.34 versus 303.55 min; p < 0.05). The HR level in group (D) was substantially inferior to that 

in group (S) (p < 0.05). 

Raiger LK et al.13 conducted a study to evaluate the analgesic efficacy of ropivacaine 

(0.2%) with or without dexmedetomidine (1µg/kg) in bilateral superficial cervical plexus block 

(BSCPB) following thyroid surgery. The pain intensity measured by the VAS score was 

considerably lower in Group RD at 0, 4, and 6 hours postoperatively compared to Group R 

(P=0.013). Group R had a greater total rescue analgesic consumption (413.33±62.88mg) than 

Group RD (370.00±53.50mg), with a significance level of (p<0.001). The Mean Ramsay Sedation 

Score was considerably elevated in Group RD vs to Group R (p=0.015).  

Jain N et al.14 noted that the average duration of analgesia was somewhat extended in group 

A, albeit this difference was statistically insignificant when compared to group B (1037 ± 97 vs. 

1004 ± 122 minutes; p=0.18). The post-operative median VAS scores and vital statistics were 

statistically similar for both groups (p > 0.05) over the initial 24 hours. Group B had a notable 

decrease in the occurrence of postoperative nausea and vomiting (p < 0.05).  

Serageldine H et al.15 conducted a study to evaluate the efficacy of postoperative analgesia 

using ultrasound-guided BSCPB, employing two different dosages of dexmedetomidine (50 µg 

and 100 µg) in conjunction with bupivacaine. The study determined that the quality of analgesia, 

accompanied with controllable side effects, was enhanced and the length of postoperative 

analgesia for BSCPB was extended with the addition of 100 µg dexmedetomidine to bupivacaine.  

Santosh BS et al.16 observed a markedly prolonged analgesic duration in the 

dexmedetomidine cohort (1696.2 ± 100.2 min vs. 967.8 ± 81.6 min; P < 0.001) and elevated patient 

satisfaction at 24 hours (7 [7–9] vs. 5 [4–6]; P < 0.001). Although the VAS scores for pain were 
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comparable up to 6 hours, they were significantly lower in the dexmedetomidine group at 12 hours 

(0 [0–1] vs. 2 [1–2]; p < 0.001) and 24 hours (2 [2–2] vs. 5 [5–6]; p < 0.001). Hemodynamic 

stability and sedation scores were comparable among the groups in their study.  

CONCLUSION 

Both dexamethasone and dexmedetomidine, when used as adjuvants to bupivacaine in 

bilateral superficial cervical plexus block (BSCPB) for thyroid surgeries, enhance the quality and 

duration of postoperative analgesia. However, dexmedetomidine provided significantly prolonged 

analgesia, lower postoperative pain scores, reduced need for rescue analgesics, and mild sedation 

compared to dexamethasone. While dexmedetomidine was associated with mild bradycardia and 

sedation, these effects were transient and manageable. Thus, dexmedetomidine appears to be a 

more effective adjuvant for BSCPB in thyroid surgeries. 

FINANCIAL SUPPORT AND SPONSORSHIP 

Nil.  

CONFLICTS OF INTEREST: 

There are no conflicts of interest 

REFERENCES 

1. Alghamdi MA, Aljikhlib MI, Alsofiani AH, Alharbi FR. Thyroidectomy Indications and 

Complications. EC Microbiology. 2019;15:609-15. 

2. Tan M, Law LS, Gan TJ. Optimizing pain management to facilitate enhanced recovery after 

surgery pathways. Canadian Journal of Anesthesia/Journal canadien d'anesthésie. 2015 

Feb;62(2):203-18. 

3. Kim JS, Ko JS, Bang S, Kim H, Lee SY. Cervical plexus block. Korean journal of 

anesthesiology. 2018 Aug 1;71(4):274-88. 

4. Fiore M, Cosenza G, Parmeggiani D, Coppolino F, Ferraro F, Pace MC. Local and Loco-

Regional Anesthesia in Patients Who Underwent Thyroid and Parathyroid Surgery. Journal of 

Clinical Medicine. 2025 Feb 24;14(5):1520. 

5. Betancourt C, Sanabria A. Post-thyroidectomy bilateral cervical plexus block relieves pain: a 

systematic review. European Archives of Oto-Rhino-Laryngology. 2024 Jul;281(7):3765-78. 

6. Sanabria A, Betancourt C, Chiesa‐Estomba C, Coca‐Pelaz A, Florek E, Guntinas‐Lichius O et 

al. Locoregional strategies to decrease postoperative pain and neck discomfort after open 

thyroidectomy: a scoping review. Head & neck. 2023 Jul;45(7):1841-55. 



 Neuroquantology | Jan 2026 | Volume 24 | Issue 1 | Page 134-144| Doi: 10.48047/nq.2025.24.1.26013 
Dr Sreekala, COMPARISON OF DEXAMETHASONE AND DEXMEDETOMIDINE AS BUPIVACAINE ADJUVANTS FOR BILATERAL SUPERFICIAL 
CERVICAL PLEXUS BLOCK IN THYROID SURGERIES 

 

          144 

7. Madamsetty VS, Mohammadinejad R, Uzieliene I, Nabavi N, Dehshahri A, Garcia-Couce J et 

al. Dexamethasone: insights into pharmacological aspects, therapeutic mechanisms, and 

delivery systems. ACS biomaterials science & engineering. 2022 Apr 19;8(5):1763-90. 

8. Dubashynskaya NV, Bokatyi AN, Skorik YA. Dexamethasone conjugates: Synthetic 

approaches and medical prospects. Biomedicines. 2021 Mar 27;9(4):341. 

9. Afonso J, Reis F. Dexmedetomidine: current role in anesthesia and intensive care. Brazilian 

Journal of Anesthesiology. 2012 Jan 1;62(1):118-33. 

10. Weerink MA, Struys MM, Hannivoort LN, Barends CR, Absalom AR, Colin P. Clinical 

pharmacokinetics and pharmacodynamics of dexmedetomidine. Clinical pharmacokinetics. 

2017 Aug;56(8):893-913. 

11. DeShpAnDe V, KAtti V, AlAlAmAth S. Efficacy of Dexamethasone versus 

Dexmedetomidine as an Adjuvant to Bupivacaine for Bilateral Superficial Cervical Plexus 

Block in Thyroid Surgeries: A Randomised Clinical Trial. Journal of Clinical & Diagnostic 

Research. 2024 Nov 1;18(11). 

12. Hassan AH, Amer IA, Abdelkareem AM. Comparative study between Dexmedetomidine 

versus dexamethasone as adjuvants to Levobupivacaine for cervical plexus block in patients 

undergoing thyroid operation. Prospective-Randomized clinical trial. The Egyptian Journal of 

Hospital Medicine. 2021 Jul 1;84(1):1638-43. 

13. Raiger LK, Aseri A, Gehlot R, Dave T. Comparison of ropivacaine alone and with 

dexmedetomidine in bilateral superficial cervical plexus block (BSCPB) for postoperative 

analgesia in thyroid surgeries: a prospective double-blind study. International Journal of 

Anesthesiology Sciences. 2019;1(1):05–09. 

14. Jain N, Rathee R, Jain K, Garg DK, Patodi V, Khare A. Post-operative analgesic efficacy of 

0.25% ropivacaine with dexmedetomidine versus dexamethasone as an adjuvant in bilateral 

superficial cervical plexus block for thyroidectomy under general anaesthesia-A comparative 

randomized clinical study. Indian Journal of Anaesthesia. 2023 Mar 1;67(3):269-76. 

15. Serageldine H. Adding Two Doses of Dexmedetomidine in Bilateral Superficial Cervical 

Plexus Block for Thyroidectomy. Ain-Shams Journal of Anesthesiology. 2024 Jan 1;16(1). 

16. Santosh BS, Mehandale SG. Does dexmedetomidine improve analgesia of superficial cervical 

plexus block for thyroid surgery?. Indian Journal of Anaesthesia. 2016 Jan 1;60(1):34-8. 

 

 

 

 

 

 


