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Background and Aim: Ultrasound popliteal sciatic nerve block (UPSNB) is commonly performed in foot and ankle surgery. This study 
aims to assess the use of dexmedetomidine and dexamethasone as adjuvants in UPSNB for hallux valgus (HV) surgery, comparing their 
efficacy in producing motor and sensory block and controlling postoperative pain. The adverse event rate was also evaluated.
Methods: This mono-centric retrospective study included 62 adult patients undergoing HV surgery: 30 patients received lidocaine 2% 
200 mg, ropivacaine 0.5% 50 mg and dexamethasone 4 mg (Group 1), whereas 32 patients received lidocaine 2% 200 mg, ropivacaine 
0.5% 50 mg, and dexmedetomidine 1 mcg/Kg (Group 2). At first, the visual analogue scale (VAS) was evaluated after 48 hours. The 
other outcomes were time to motor block regression, evaluation of the first analgesic drug intake, analgesic effect, adverse effects 
(hemodynamic disorders, postoperative nausea and vomiting (PONV)) and patient satisfaction. The continuous data were analyzed 
with student’s t-test and the continuous one with χ2. Statistical significance was set at a p-value lower than 0.05.
Results: No significant difference was found in VAS after 48 hours (4.5 ± 1.6 vs 4.7 ± 1.7, p = 0.621) to motor block regression (18.9 ± 6.0 vs 
18.7 ± 6, p = 0.922). The number of patients that took their first analgesic drug in the first 48 h (p = 0.947 at 6 hours; p = 0.421 at 12 hours; 
p = 0.122 at 24 hours and p = 0.333 at 48 hours) were not significant. A low and similar incidence of intraoperative hemodynamic disorders was 
recorded in both groups (hypotension p = 0.593; bradycardia p = 0.881). Neither PONV nor other complication was found. Patients in Group 1 
reported a lower degree of interference with sleep (p = 0.001), less interference with daily activities (P = 0.002) and with the affective sphere 
(P = 0.015) along with a more satisfactory postoperative pain management (p < 0.001) as compared to Group 2.
Conclusion: No significant differences were observed in the duration of motor and sensory blockade between patients in both groups. 
Additionally, both groups showed good pain control with a low rate of adverse effects, even if there was no clinical difference between 
the groups. However, patients who received dexamethasone reported experiencing less interference with their sleep, daily activities 
and overall emotional well-being, and overall pain control.
Keywords: ultrasound popliteal sciatic nerve block, dexamethasone, dexmedetomidine, Hallux valgus, adjuvants in peripheral nerve 
blocks

Introduction
Hallux valgus (HV) is a complex valgus deformity of the first ray that can cause impaired joint mechanics, dysfunction, 
and progressive pain at the medial eminence of the first metatarsophalangeal (MTP) joint. Its estimated prevalence stands 
at 23% in adults aged 18–65 years and 35.7% in those older than 65 years, with a higher prevalence in females.1,2 
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Surgery is indicated in case of persistent pain and difficulty wearing shoes despite the adoption of conservative 
treatments (ie, oral analgesics and shoe modification).3 Out of over 130 procedures described to correct HV, Scarf/ 
Akin (SA) osteotomy is the most used, which is performed through a medial approach at the first MTP joint with bony 
fragments used employing small-diameter screws.4 In this setting, inadequate pain control was associated with 
a prolonged stay in the post-anesthesia recovery room, an extended hospitalization and a delayed return to normal 
daily activities.5 On the other side, multimodal analgesia generally results in better pain control, earlier mobilization and 
fewer side effects or complications with reduced need for opioid assumptions.6,7

Several prospective randomized controlled trials have shown that peripheral nerve blocks represent a safe and 
effective choice for foot and ankle surgery, including hallux valgus correction.5,8–10 In particular, some studies have 
shown that Ultrasound Popliteal Sciatic Nerve Block (UPSNB) is a valid postoperative analgesia strategy for hindfoot 
and forefoot surgery,11 being associated with fewer complications as compared to other type of nerve blocks (such as 
neuraxial block or ankle block).11 Over the years, different medications, such as opioids, epinephrine, sodium bicarbo-
nate, magnesium sulfate, dexamethasone, ketamine, neostigmine, midazolam, clonidine, and dexmedetomidine have been 
combined with local anesthetics (LA) to increase the duration of anesthesia or analgesia.12 These combinations have been 
found to be effective and safe for many types of patients, including pregnant women undergoing caesarean section.13 

More specifically, a few studies showed that dexamethasone used as adjuvant prolongs the duration of pain relief after 
minor foot and ankle surgery.14 On the other side, dexmedetomidine used in peripheral nerve blocks seems to reduce the 
onset time, prolong the sensory and motor blocks and provide a sedative effect.15,16 To the best of our knowledge, no 
clear evidence has been provided so far about the superiority of one adjuvant as compared to another.

The aim of this study was to compare the use of dexmedetomidine and dexamethasone as adjuvants in UPSNB during 
HV surgery, evaluating the pain score after surgery, time to motor block regression, time of first rescue dose intraopera-
tive, common adverse effects and patient satisfaction.

Materials and Methods
This was a Level III monocentric before-and-after17 retrospective comparative study performed at the “Department of 
Neurosciences, Reproductive, and Odontostomatological Sciences” of the “Federico II” University of Naples (Naples, 
Italy). Federico II University’s ethics committee did not consider approval necessary for this type of study; all patients 
who signed the informed consent for anesthesia also consented for the personal data to be used for scientific purposes 
anonymously. Data regarding patients undergoing HV correction between March 2022 and June 2023 at our institution 
(recorded as part of daily clinical practice) was obtained from the archive of the department, anonymized and stored in 
a password-protected computerized database using MS Office Excel 2007 (Microsoft, Redmond, WA, USA). During 
the time frame taken into consideration, the senior anesthetist modified the anesthetic protocol by replacing the 
dexamethasone (as adjuvant combined in a LA mixture) with a novel adjuvant drug (dexmedetomidine). All 
procedures performed were in accordance with the 1964 Declaration of Helsinki and its later amendments or 
comparable ethical standards. The Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) statement was followed.

Inclusion/Exclusion Criteria
The inclusion criteria were as follows:

● adult patients (≥18 years old);
● day-care surgery;
● ASA (American Society of Anesthesiologists) physical status of I–III;
● patients undergone elective open Scarf/Akin osteotomy for HV by the same senior orthopaedic surgeon;
● patients undergone to standardized Ultrasound Popliteal Sciatic Nerve Block (UPSNB) by the same anesthetist;
● patients whose medical records were fully accessible.

The exclusion criteria were as follows:
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● patients with neuropathic disease of the affected limb;
● patients with mental disorders;
● patients undergoing general or neuraxial anesthesia;
● patients undergone a different Peripheral Nerve Block (PNB) technique or with contraindications to PNB (allergy);
● patients where the treatment protocol could not be fully applied for different reasons.

Study Population
After application of the above mentioned criteria, 10 patients out of 72 were excluded (another type of PNB or a different 
type of surgery was performed or data in medical records were not accessible), leaving 62 patients eligible for the study 
(Figure 1).

Anesthesiologic Management
In the operating room, venous access was placed (18–16 G), pantoprazole 40 mg and antibiotic prophylaxis intravenous were 
administered (cefazolin 1 or 2 g IV or, in case of allergy, clindamycin 600 mg iv) 30 min before skin incision. Electrocardiogram 
(ECG), pulse oximetry (SpO2), body temperature (TC), and continuous non-invasive blood pressure (NIBP) were monitored 
every 5 min. Standard premedication was administered using intravenous midazolam (0.01–0.03 mg/Kg) and fentanyl 
(1 mcg/Kg) in order to improve patient compliance and comfort. We proceeded to perform an intraoperative fluid administration 

Figure 1 Flowchart of the study.
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of 3 mL/kg/hour of IV crystalloids.18 Surgical time, intraoperative hemodynamic instability such as hypotension (MAP <60 
mmHg, SAP <90 mmHg, or <20% of the initial values), or bradycardia (HR < 60 bpm) were recorded.

Ultrasound Popliteal Sciatic Nerve Block (UPSNB)
All patients were placed in supine position with the knee slightly flexed to facilitate the transducer placement as for an in- 
plane approach (Figure 2). An ultrasound (US) linear transducer (Sonosite HLF38x 13–6 MHz, Fujifilm Sonosite Europe, 
Amsterdam, Netherlands) was used for scanning transversely the popliteal fossa and visualize the popliteal vessels, the 
biceps femoris muscle placed laterally, the semitendinosus and semimembranosus muscles placed medially, and one of 
the two branches of the sciatic nerve (usually the tibial nerve (TN)). Once this latter was visualized, the procedure 
involved using a transducer to track the nerves. The tracker was moved upwards (cranially) until two nerves were visible. 
These were the TN nerve, located towards the middle, and the CPN nerve, located towards the side. Both nerves were 
seen to converge at a common paraneural sheath, usually found 5–12 cm above the popliteal crease (Figure 3).19 At this 
level, from the lateral side of the transducer (lateral-to-medial approach) an 80 or 95-mm long 21-Gauge needle with 

Figure 3 Traceback technique: moving from distal to proximal direction with the ultrasound transducer, both components of the sciatic nerve converge within the common 
paraneural sheath. 
Abbreviations: CMP, common peroneal nerve; TN, tibial nerve.

Figure 2 Ultrasound popliteal sciatic nerve block (UPSNB): patient and transducer positioning. 
Abbreviations: CMP, common peroneal nerve; TN, tibial nerve.
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a 20° or 30° tip (peripheral nerve block kit AV Medical S.R.L., Italy) was inserted in-plane under real-time US guidance. 
The needle tip insertion point corresponded to the space between the vastus lateralis muscle and the biceps femoris 
muscle. Its correct position was double-checked through the progressive injection of 3 mL saline solution. The patients 
then received ultrasound popliteal sciatic nerve block with lidocaine 2% 10 mL (200 mg) plus ropivacaine 0.5% 10 mL 
(50 mg) and dexamethasone 4 mg as adjuvant (performed as standard procedure until October 2022) or lidocaine 2% 
10 mL (200 mg) plus ropivacaine 0.5%10 mL (50 mg) and dexmedetomidine 1 mcg/Kg as adjuvant (performed as 
standard procedure from November 2022) (Figure 4). The risk factors of postoperative nausea and vomiting (PONV) 
were analyzed and an Apfel score was assessed for each patient. Intraoperative and postoperative antiemetic treatment 
was performed in accordance with the 2020 Fourth Consensus Guidelines for the Management of Postoperative Nausea 
and Vomiting.20 In the postoperative period, the patients were monitored in the Post-Anesthesia Care Unit (PACU) for an 
average of 30 minutes, before being transferred to the ward. Patients at discharge were given and explained a preprinted 
template where they could report pain, motility recovery, adverse effects, and treatment. Patients were discharged even 
with no fully regressed motor block. In addition, the patients were contacted by telephone for the first 48 postoperative 
hours by the same clinicians that followed them during hospitalization time.

Data Extraction
The following data were obtained from medical records: demographics (age, sex, body mass index (BMI), ASA, 
comorbidities), operative time, sensory and motor blocks efficacy and duration, time to first analgesic rescue drug, 
analgesic effect, intraoperative hemodynamic instability, PONV and patient satisfaction.

The time to the first analgesic rescue dose (diclofenac 150 mg per os) was assessed at 6, 12, 24 and 48 hours after 
surgery and the number of patients who took it were recorded. VAS assessment was carried out using a 10-cm long line 
with verbal anchors at both extremities (“no pain” on the far left and “the most intense experienced pain” on the far 
right). The patient marked a point on the line corresponding to the rating of pain intensity.21 Pain control was considered 
satisfactory in case of VAS score less than or equal to 4.

Figure 4 Diffusion of the local anesthetic around the nerve target during injection. *Local anesthetic spread. 
Abbreviations: CMP, common peroneal nerve; TN, tibial nerve.
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The sensory block was evaluated through pinprick testing in the area of the leg innervated by the sciatic nerve 
ipsilateral to the block. Patients were classified according to the Hollman scale (Grade 1 = Full sensation; Grade 2 = 
Weak sensation; Grade 3 = Recognized as light touch; Grade 4 = Loss of sensation).22 For the sensory assessment, the tip 
of the needle (22 Gauge short bevel) was applied to the skin with a force that was adequate to indent the skin but not 
enough to puncture it, in order to produce a consistent painful sensation when applied to the areas with normal sensation.

The motor block was evaluated using the modified Bromage scale (Score 0 = Normal motor functions with full 
flexion and extension of the ankle, foot, and toes; Score 1 = Decreased motor strength with the ability to move toes only; 
Score 2 = Complete motor blockade with the inability to move toes).23 Only if Hollman grade was 4 and Bromage score 
was 2 the anesthesia was judged adequate to proceed to surgery.

Postoperatively (within 48 hours after the procedure), time to motor block regression, analgesic effect (Visual Analog 
Scale or VAS), the incidence of intraoperative and postoperative complications related to anesthesia (intraoperative 
hemodynamic instability, PONV) were recorded.

Time to motor block regression (duration of motor block), defined as the time between complete block (score 2) after 
local anesthetic injection (T0) and no motor block (score 0) on the modified Bromage scale was evaluated.22 Motor block 
was assessed before and 10, 15, and 20 minutes after T0, and thereafter, every 30 minutes during surgery, and every hour 
in the postoperative period until its complete regression. Pharmacological therapy was based on patient response. After 
surgery, we administered paracetamol 1 gr orally 3 times a day.

Patient satisfaction was assessed regularly 24 hours after surgery using the Revised American Pain Society Patient 
Outcome Questionnaire (ASP-POQ-R) (Figures 5 and 6).24–26 The questionnaire was administered to patients over the 
phone by the trainee physician who had been following the same patient throughout the day of surgery. The following 
domains were considered: “pain severity” (questions n. 1, n. 2, n. 3, and n. 4), “sleep interference” (questions n. 5c and 
n. 5d), “pain severity and sleep interference” (elaborated through “pain severity” and “sleep interference” questions), 
“activity interference” (questions n. 5a and n. 5b), “affective sphere” (questions n. 6a, n. 6b, n. 6c, and n. 6d), “adverse 
effects” (questions n. 7a, n. 7b, n. 7c, n. 7d), “perception of care” (through questions on “adverse effects”, n. 8, and n. 9) 
and “quality of postoperative management” (by all previous domains) as suggested by Gordon et al24

Statistical Analysis
The calculation of the sample size was performed assuming the following variables: a standard deviation (SD) equal 
between the two samples (SD = 1.5); an error α=0.05; a power of 80% (1-β, β=0.2); a Cohen’s d of 1, based on the effect 
size of the VAS at 48 hours considering a two-tails t-student test for unpaired samples; and a N2;/N1 ratio equal to 1. The 
calculation of the sample sizes was performed using “G*power” program: the calculated total sample size was 54 patients 
(27 patients for each group).

Finally, two groups were identified: Group 1 (G1): lidocaine 2% 10 mL (200 mg) ropivacaine 0.5% 10 mL (50 mg) 
and dexamethasone 4 mg; Group 2 (G2): lidocaine 2% 10 mL (200 mg), ropivacaine 0.5% 10 mL (50 mg) and 
dexmedetomidine 1 mcg/Kg. Continuous data were reported as mean and SD for parametric data or median and 
interquartile range (IQR) for non-parametric data. A two-tailed t student was used to compare parametric data, while 
U-Mann–Whitney test was applied for non-parametric data. Dichotomous variables were presented as number and 
relative frequencies; the comparison was performed using a χ2 test. A p value <0.05 was considered statistically 
significant. All statistical analyses were performed using RStudio Team (version 2020, Integrated Development for 
R. RStudio, PBC, Boston).

Results
Demographics
Overall, 30 patients were included in Group 1 and 32 patients in Group 2. The two groups were comparable according to 
demographic characteristics (Table 1).
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Figure 5 Revised American Pain Society Patient Outcome Questionnaire (APS-POQ-R). 
Notes: Adapted from The Journal of Pain, 11/11, Debra B. Gordon, Rosemary C. Polomano, Teresa A. Pellino, Dennis C. Turk, Lance M. McCracken, Gwen Sherwood, 
Judith A. Paice, Mark S. Wallace, Scott A. Strassels, John T. Farrar, Revised American Pain Society Patient Outcome Questionnaire (APS-POQ-R) for Quality Improvement of 
Pain Management in Hospitalized Adults: Preliminary Psychometric Evaluation, 1172–1186, Copyright 2010, with permission from Elsevier.24
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Postoperative Course
There was no statistically significant difference in terms of postoperative pain control (VAS at 48 h 4.5 ± 1.6 for Group 1 
and 4.7 ± 1.7 for Group 2 (P = 0.621)). Recovery time from the motor block was superimposable in the two groups (18.9 
± 6 h in Group 1 and 18.7 ± 6 h in Group 2, P = 0.922). The first request for analgesics in the postoperative period 
occurred within 48 hours for most patients for both groups, although the difference was not statistically significant (6.7% 
in G1 vs 6.3% in G2 at 6 h, p = 0.947; 16.7% in G1 vs 25% in G2 at 12 h, p = 0.421; 19% in G1 vs 14% in G2 at 24 h, 
p = 0.122; 0% in G1 vs 12.5% in G2 at 48 h, p = 0.333). In the G1 group 4 patients never requested the analgesic rescue 
dose, while in the G2 group only 2 patients never requested it (Table 2).

Intra and Postoperative Side Effects
All patients were discharged at home on the same day without adverse effects, postoperative complications, and refusal. 
There was no significant difference between the two groups in the duration of the operation and the intraoperative 
complication rate. The intraoperative hemodynamic instability was also similar in the two groups (Table 3).

Figure 6 Revised American Pain Society Patient Outcome Questionnaire APS-POQ-R (Continued). 
Notes: Adapted from The Journal of Pain, 11/11, Debra B. Gordon, Rosemary C. Polomano, Teresa A. Pellino, Dennis C. Turk, Lance M. McCracken, Gwen Sherwood, 
Judith A. Paice, Mark S. Wallace, Scott A. Strassels, John T. Farrar, Revised American Pain Society Patient Outcome Questionnaire (APS-POQ-R) for Quality Improvement of 
Pain Management in Hospitalized Adults: Preliminary Psychometric Evaluation, 1172–1186, Copyright 2010, with permission from Elsevier.24
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Patient Satisfaction
Patients in Group 1 performed better in the pain intensity domain of the APSPOQ-R questionnaire at 24 h from surgery 
(least pain 1.2 vs 1.9, P = 0.011) with a lower degree of interference with sleep (1 ± 2.8 vs 5 ± 6.5, P = 0.001) compared 
with Group 2. The interference with daily activities (0.8 ± 10.7 vs 3.6 ± 4.6, P = 0.002) and with the affective sphere (0.0 

Table 1 Patients Characteristics

Dexamethasone 
Group  
(n=30)

Dexmedetomidine 
Group  
(n=32)

p-value

Mean (SD) Mean (SD)

Age (years) 54.2±15.2 53.7±13.6 0.889

BMI (Kg/m2) 26.5±4.5 26.5±5.0 0.980

N (%) N (%)

Gender
Male 3 (10.0%) 4 (12.5%) 0.756
Female 27 (90.0%) 28 (87.5%) 0.722

ASA status
I 8 (26.7%) 8 (25.0%) 0.881

II 19 (63.3%) 19 (59.4%) 0.749

III 3 (10.0%) 5 (15.6%) 0.509

Comorbidities
CVDs 10 (33.3%) 6 (18.8%) 0.190
MEDs 7 (23.3%) 10 (31.3%) 0.485

Other diseases 15 (50.0%) 13 (40.6%) 0.459

Note: Data are expressed in Mean±SD or number (percentage). 
Abbreviations: SD, standard deviation; CVDs, cardiovascular diseases; MEDs, metabolic and endo-
crine system disorders; Other diseases, glaucoma, neurological diseases, allergies, previous cancer, 
HCV+, benign prostatic hyperplasia, osteoporosis.

Table 2 Records

Dexamethasone 
Group  
(n=30)

Dexmedetomidine 
Group  
(n=32)

p-value

Mean (SD) Mean (SD) t-test

VAS at 48 hours 4.50±1.68 4.72±1.78 0.621

Time to MB reversal (hours) 18.90±6.00 18.75±6.02 0.922

N (%) N (%) χ2

Time to first analgesic rescue dose
At 6 hours 2 (6.7%) 2 (6.3%) 0.947

At 12 hours 5 (16.7%) 8 (25.0%) 0.421
At 24 hours 19 (63.3%) 14 (43.8%) 0.122

At 48 hours 0 (0.0%) 4 (12.5%) 0.333

Notes: Data are expressed in Mean±SD or number (percentage). *The data had no variation. 
Abbreviations: SD, standard deviation; VAS, Visual Analogue Scale; MB, motor block.
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± 0.0 vs 3.03 ± 6.58, P = 0.015) were in favor of dexamethasone as compared to dexmedetomidine (Tables 4 and 5); 
however, the patients felt more anxious (0.00 ± 0.00 vs 0.77 ± 1.72, P = 0.018) and helpless (0.00 ± 0.00 vs 1.09 ± 2.45, 
P = 0.018). The overall quality of postoperative pain management was greater in Group 1 than in Group 2 as well (82.1 ± 
28.3 vs 107.8 ± 26.4, P < 0.001). Other differences have been reported in Tables 4 and 5.

Table 3 Intra and Postoperative Details

Dexamethasone 
Group  
(n=30)

Dexmedetomidine 
Group  
(n=32)

p-value

Mean (SD) Mean (SD) t-test

Operative time (minutes) 84.9±17.4 76.9±18.3 0.083

N (%) N (%) χ2

Intraoperative surgical complications
None 26 (86.7%) 30 (93.8%) 0.346

Bleeding 0 (0%) 0 (0%) *

Technical issues 4 (13.3%) 2 (6.3%) 0.346

Intraoperative hemodynamic disorders:
Hypotension 1 (3.3%) 2 (6.3%) 0.593
Bradycardia 4 (13.8%) 4 (12.5%) 0.881

Postoperative nausea and vomiting 0 (0.0%) 0 (0.0%) *

Notes: Data are expressed in Mean±SD or number (percentage). *The data had no variation.

Table 4 Analysis of Questionnaire APS-POQ-R Domains

Dexamethasone Group 
(N=30)

Dexmedetomidine Group 
(N=32)

Mean (SD) Mean (SD) dF t-test p-value

Pain severity and sleep interference 17.41±11.47 25.12±15.18 57.468 −2.267 0.027†

Pain severity 16.34±10.51 19.81±10.73 59.881 −1.287 0.202

Least pain in 24 hours 1.20±1.00 1.94±1.22 58.967 −2.618 0.011†

Worst pain in 24 hours 4.80±2.63 5.25±2.55 59.453 −0.682 0.497

Average pain in 24 hours 3.00±2.07 3.25±1.70 56.322 −0.517 0.606

Estimate pain time in 24 hours (%) 7.34±6.91 9.38±6.69 59.434 −1.177 0.243

Sleep interference 1.07±2.86 5.31±6.57 42.948 −3.332 0.001†

Falling asleep 0.53±1.43 2.75±3.34 42.592 −3.432 0.001†

Staying asleep 0.53±1.43 2.56±3.29 42.910 −3.180 0.002†

Mean (SD) Mean (SD) dF t-test p-value

Activity interference 0.87±10.74 3.69±4.68 39.858 −3.184 0.002†

Activities in bed 0.07±0.25 1.19±2.10 31.963 −2.994 0.005†

Activities out of bed 0.80±1.64 2.50±2.87 48.083 −2.927 0.005†

(Continued)
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Table 4 (Continued). 

Dexamethasone Group 
(N=30)

Dexmedetomidine Group 
(N=32)

Mean (SD) Mean (SD) dF t-test p-value

Affective sphere 0.00±0.00 3.03±6.58 31.000 −2.556 0.015†

Anxious 0.00±0.00 0.77±1.72 30.000 −2.496 0.018†

Depressed 0.00±0.00 0.58±1.62 30.000 −1.985 0.056

Frightened 0.00±0.00 0.58±1.62 30.000 −1.985 0.056

Helpless 0.00±0.00 1.09±2.45 30.000 −2.488 0.018†

Mean (SD) Mean (SD) dF t-test p-value

Perception of care 63.87±30.11 76.12±27.05 58.274 −1.682 0.097

Pain relief 58.67±30.37 71.25±27.09 58.139 −1.717 0.091

Participation in decision making process 5.20±0.76 4.88±0.34 39.337 −2.105 0.037†

Adverse effects 0.00±0.00 0.00±0.00 * * *

Nausea 0.00±0.00 0.00±0.00 * * *

Drowsiness 0.00±0.00 0.00±0.00 * * *

Itching 0.00±0.00 0.00±0.00 * * *

Dizziness 0.00±0.00 0.00±0.00 * * *

Mean (SD) Mean (SD) dF t-test p-value

Quality of postoperative pain management 82.13±28.46 107.88±26.42 58.855 −3.684 <0.001†

Notes: Data are expressed in Mean±SD or number (percentage). *It was not possible to perform the t-student test because the data had no variation. †The analysis is 
statistically significant (p-value < 0.05). 
Abbreviations: SD, standard deviation; dF, degrees of freedom; N, number.

Table 5 Analysis of Questions N° 10, N° 11, N° 12, and N°13 of APS-POQ-R Questionnaire

Dexamethasone 
Group  
(N=30)

Dexmedetomidine 
Group  
(N=32)

Mean (SD) Mean (SD) dF t-test p-value

Satisfaction 10.00 (0.00) 10.00 (0.00) * * *

N (%) N (%) dF Chi-square p-value

Received information 1 0 1

Yes 30 (100%) 32 (100%)

No 0 (0%) 0 (0%)

N (%) N (%) dF Chi-square p-value

Using non-medicine methods 1 0 1

Yes 0 (0%) 0 (0%)

No 32 (100%) 30 (100%)

(Continued)
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Discussion
In this study, comparing dexamethasone and dexmedetomidine as adjuvant drugs to ropivacaine during ultrasound 
popliteal sciatic nerve block for patients undergoing Scarf/Akin osteotomy for HV correction, we found no significant 
difference in terms of analgesia, motor block, sensory block and adverse effects. In both cases, a total regression of the 
motor block was recorded at an average time of approximately 18 h. Interestingly, the satisfaction questionnaire revealed 
that patients who received dexamethasone as adjuvant medication perceived a better control of postoperative pain, with 
less pain intensity and less interference with sleep, with daily activities and with the affective sphere as compared to the 
dexmedetomidine group. To the best of our knowledge, this is the first study that assesses the role of dexamethasone and 
dexmedetomidine as adjuvant drugs in this setting.

Peripheral nerve blocks may also be considered as a viable alternative in frail patients where different anesthesia 
techniques (at higher risk) cannot be performed.27 Recent studies have consistently demonstrated a prolongation of 
peripheral nerve blocks using perineural buprenorphine, clonidine, dexamethasone, dexmedetomidine, and magnesium.28 

According to some authors,29–32 a perineural catheter might be very effective at prolonging postoperative analgesia, 
although it may result technically demanding since an incorrect positioning of the catheter may lead to its dislocation33–35

The use of adjuvants in loco-regional anesthesia is widely discussed in current literature. In the orthopedic field, the 
value of dexamethasone as an adjuvant has been reported in patients undergoing shoulder surgery. In an RCT by 
Cummings et al, it was showed that, while 8 mg dexamethasone prolonged the duration of analgesia when added to both 
30 mL bupivacaine 0.5% and 30 mL ropivacaine 0.5%, a better synergy could be found coupling dexamethasone to 
ropivacaine (11 additional hours of analgesia) as compared to dexamethasone and bupivacaine (8 additional hours of 
analgesia). The total duration of analgesia for both local mixtures was about 22 hours, which is similar to our findings (18 
hours). The higher dosage of dexamethasone used by Cummings as compared to our study (ie, 8 mg vs 4 mg) might 
explain the slight difference between the two cohorts.36 In another RCT, Desmet et al, evaluated the interscalene nerve 
block in patients undergoing arthroscopic shoulder surgery, comparing the analgesic duration achieved using ropivacaine 
0.5% 30 mL alone vs ropivacaine 0.5% 30 mL with the addition of perineural dexamethasone 10 mg vs ropivacaine 0.5% 
30 mL plus intravenous dexamethasone 10 mg. They found that the addition of dexamethasone doubled the duration of 
analgesia when used as a perineural adjuvant compared to the use of local anesthetic alone (12 hours vs 24 hours, 
respectively). They also concluded that the use of dexamethasone intravenously or perineural was comparable in terms of 
prolongation of analgesia (21 hours vs 24 hours respectively). Although even in this case the dosage of dexamethasone 
was higher than in our cohort, we would like to underline that the proportion of patients not requiring a rescue dose was 
not dissimilar (4/30 patients in our study vs 4/49 in Desmet’s study). These data suggest that 4 mg dexamethasone 
administered peripherally as adjuvant may be sufficient in this setting.37

Some other studies have reported on the efficacy of dexmedetomidine as adjuvant medication in peripheral nerve 
blocks. In a study on rats, Brummett et al, reported no damage to the peripheral nervous system (on histopathological 

Table 5 (Continued). 

Dexamethasone 
Group  
(N=30)

Dexmedetomidine 
Group  
(N=32)

N (%) N (%) dF Chi-square p-value

Encouraging to use non-medicine 
methods

1 0 1

Yes 0 (0%) 0 (0%)

No 32 (100%) 30 (100%)

Notes: Data are expressed in Mean±SD or number (percentage). *It was not possible to perform the t-student test because the data had 
no variation. 
Abbreviations: SD, standard deviation; dF, degrees of freedom; N, number.

https://doi.org/10.2147/DDDT.S442808                                                                                                                                                                                                                               

DovePress                                                                                                                                     

Drug Design, Development and Therapy 2024:18 1242

Coviello et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


examination) even after administering very high dosages (28–40 mcg/kg) of dexmedetomidine, demonstrating its safety 
of perineural blocks.38 Among clinical studies, Ammar et al investigated the incidence of adverse effects in patients 
undergoing peripheral nerve block using perineural dexmedetomidine at 0.75 mcg/kg, reporting a 13% incidence of 
PONV compared with the control group.39 In our study, the dosage choice of perineural dexmedetomidine for nerve 
block was 1 mcg/kg which was based on a meta-analysis of randomized controlled trials conducted by Vorobeichik 
et al.40 As compared to the study by Ammar, we did not record any PONV or similar complications, which could be 
related to the use of opioids for postoperative pain management may be related to this difference.39 It is worth 
highlighting that the mechanism of action of α2-adrenoceptor agonists in peripheral nerve blocks is not fully understood. 
While proposed mechanisms include central analgesia, vasoconstriction, and anti-inflammatory effects, none of these 
mechanisms can fully explain the synergistic effect of α2-adrenoceptor agonists when added to a local anesthetic in 
peripheral nerve blocks.41,42 Some have hypothesized that the direct action of α2-adrenoceptors on the peripheral nerve 
may be mediated through an increase in hyperpolarization of the after-potential that follows a single compound action 
potential,43 but further studies in the field are warranted in order to confirm or disprove this theory.

In the foot and ankle area, a few previous studies have investigated the role of the ultrasound popliteal sciatic nerve 
block to perform surgical procedures.44–46 A double-blind RCT conducted by Vermeylen et al (in which saline, clonidine 
100 mcg and dexamethasone 5 mg as adjuvants to ropivacaine 0.75% were compared) showed that the addition of 
dexamethasone to ropivacaine significantly prolonged the duration of analgesia (about 9 hours) and the time to motor 
block regression (about 13 hours) in HV surgery. In Vermeylen et al study the duration of the motor blockade was 32 h, 
whereas in ours it was 18 h. The increase in the duration of motor blockade was to be expected as higher concentrations 
of local anesthetic and higher doses of dexamethasone were used.47 The effects of perineural dexamethasone adminis-
tration may be multiple. It could act directly on nociceptive impulse transmission along unmyelinated C-fibers, increasing 
the expression of inhibitory K+ channels and indirectly increasing the duration of anesthesia by reducing the rate of 
systemic absorption of anesthetic solution through local vasoconstriction. Its effects could also be mediated by a systemic 
anti-inflammatory action secondary to absorption by the vessels.48

This study has some limitations. First, some biases related to the retrospective framework of the study should be 
considered. Second, the small number of patients included, which might generate a type II error and does not allow to 
highlight differences between the two groups. This could encourage further analyses on larger cohorts of patients in order 
to confirm our findings. Third, patients who were followed-up by different teams of clinicians were not assisted by the 
same teams in the intraoperative and postoperative periods. Finally, we are aware that there are a number of variables (ie, 
anxiety) not considered in this study which might have influenced patients in reporting pain or in triggering reactions like 
vomiting or nausea and shivers.

Conclusion
This study suggested that dexmedetomidine (1 µg/kg) and dexamethasone (4 mg) as adjuvants to the local anesthetic 
mixture in the ultrasound popliteal sciatic nerve block following Scarf/Akin osteotomy for HV seem to be comparable in 
terms of effectiveness, safety, pain management and length of anesthesia. The satisfaction questionnaire showed that the 
patients who received dexamethasone as adjuvant reported less pain intensity, less interference with sleep and a minor 
impact on the affective sphere as compared to patients who received dexmedetomidine. Further studies, including 
randomized controlled trials, are necessary to confirm our findings and establish differences between dexamethasone 
and dexmedetomidine in UPSNB.
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