Effectiveness of Wide-Awake Local Anesthesia No tourniquet as a Single Anesthetic Technique in Hand and Wrist Surgeries
Abstract
Background: Wide Awake Local Anesthesia No Tourniquet (WALANT) offers a safe, cost-effective, and patient-friendly alternative to traditional anesthesia in hand and wrist surgeries by eliminating tourniquet discomfort and anesthetic risks. This study aimed to evaluate the effectiveness and safety of WALANT as a sole anesthetic technique in elective hand and wrist procedures. Methods: This prospective study was conducted on 50 American Society of Anesthesiologists (ASA) I–III patients undergoing elective hand or wrist surgery at Benha University Hospital. All patients received lidocaine with epinephrine without tourniquet application. Pain (Visual Analogue Scale [VAS]), analgesic use, complications, and satisfaction were assessed up to 24 hours postoperatively. Results: The median onset of sensory block was 4 ± 1 minutes. Open procedures represented 56% of cases. Median VAS pain scores rose from 1 immediately post-surgery to 4 at 24 hours (p < 0.001). The median time to first analgesia was 2.2 hours, and median 24-hour morphine consumption was 5.7 mg/kg. Analgesic need (74%) and opioid use were significantly higher after open procedures (10.2 mg/kg vs. 0 mg/kg, p < 0.001). Complications were minor (nausea 6%, vomiting 8%), and mean hospital stay was 5 ± 1 hours. Surgeon satisfaction reached 68%, while 58% of patients were satisfied or very satisfied. Conclusion: WALANT provides effective anesthesia, short hospital stay, and minimal complications, making it an excellent choice for most elective hand and wrist surgeries, especially minimally invasive cases. Supplemental analgesia may be required for open or prolonged procedures.
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Introduction:
Hand surgery is commonly performed under one of three primary types of anesthesia: local, regional, or general. Each technique carries its own advantages and disadvantages. Traditionally, hand surgery involves the use of pneumatic arterial tourniquets (AT) to create a bloodless surgical field and enhance visibility. However, prolonged tourniquet application can lead to significant discomfort or pain, often necessitating the use of general or regional anesthesia to mitigate these effects [1].
Wide Awake Local Anesthesia No Tourniquet (WALANT) is an innovative technique that combines local anesthetics with epinephrine to achieve both anesthesia and hemostasis without the need for a tourniquet. The advantages of WALANT are numerous and include intraoperative patient participation, avoidance of general anesthesia, and elimination of tourniquet-associated pain. The technique has recently gained popularity in hand and wrist procedures. In partial wrist fusion surgeries, WALANT is particularly advantageous, allowing for precise intraoperative evaluation of bone alignment and wrist mechanics, which is crucial for achieving optimal surgical outcomes [2].
WALANT also minimizes the need for anesthesia personnel, reduces the cost of anesthetic equipment, and eliminates the requirement for a fully equipped operating theater. Many hand procedures can be performed safely and efficiently in minor procedure rooms [3]. The ability to conduct surgeries in an outpatient setting is a key benefit of WALANT, as it decreases hospitalization rates, lowers overall healthcare costs, and enables faster patient recovery. Additionally, by avoiding the risks associated with general anesthesia such as respiratory complications and prolonged recovery WALANT makes surgery more accessible and safer for a broader range of patients [2].
Despite these advantages, the WALANT technique necessitates careful patient selection and precise administration to ensure safety and efficacy. The dosage and administration of local anesthetics combined with epinephrine must be meticulously managed to prevent complications such as systemic toxicity or inadequate anesthesia. Furthermore, WALANT may not be suitable for all patients, particularly those with severe anxiety or certain comorbid conditions. Therefore, it is essential that surgeons thoroughly understand the technique and are prepared to manage any intraoperative challenges that may arise [4].
WALANT represents a significant advancement in hand and wrist surgery, offering a safer, more cost-effective, and patient-friendly alternative to conventional anesthetic approaches. Its capacity for real-time intraoperative feedback and correction enhances surgical precision and has the potential to significantly improve patient outcomes and satisfaction [5].
The purpose of this study was to evaluate the effectiveness and safety of the WALANT technique in hand and wrist surgeries. It specifically seeks to evaluate patient outcomes, including pain control, functional recovery, and complication rates of this technique.
Patients and methods:
Patients:
This prospective study was conducted at the Anesthesia and ICU Department, Benha University Hospital, over a period of six months from October 2024 to April 2025. It included patients classified as American Society of Anesthesiologists (ASA) I–III who were scheduled for elective hand and wrist surgery.
An informed written consent was obtained from the patients. Every patient received an explanation of the purpose of the study and had a secret code number. The study was done after being approved by the Research Ethics Committee, Faculty of Medicine, Benha University (Approval code: MS18-9-2024).
Inclusion criteria were patients aged 18–70 years scheduled for elective hand or wrist surgery amenable to WALANT technique were eligible. Patients with medical comorbidities increasing anesthesia risk, including congestive heart failure and obstructive sleep apnea, and those with tourniquet contraindications such as end-stage renal disease with arteriovenous fistula were included. Additionally, patients with poor healthcare access or residing in resource-limited or remote settings were eligible.
Exclusion criteria were divided into absolute contraindications as lack of informed consent and uncooperative behavior or relative contraindications encompassed coagulopathy (thrombocytopenia with platelet count <100,000/μL or INR >1.5), therapeutic anticoagulation, severe needle phobia, active skin infection or hematoma at the injection site, and known hypersensitivity to lidocaine or related anesthetics. Patients with cognitive or sensory impairments interfering with cooperation (dementia, multiple trauma, severe hearing or visual impairments, neurological deficits, communication difficulties), inability to lie supine due to chronic back pain or obstructive sleep apnea, and peripheral vascular disease affecting the operative limb were also excluded.
Methods:
Preparation
Patients arrived thirty minutes before the scheduled procedure for adequate preparation and anxiety management. Clear communication and reassurance were prioritized, with minimized patient overlap in waiting areas and restricted staff presence. Lidocaine with epinephrine was administered thirty minutes before incision, with additional anesthetic kept available if needed. Vital signs and Visual Analog Scale (VAS) pain scores were monitored at ten-minute intervals throughout the procedure.
Technique of Local Anesthetic
Local anesthesia was administered in the preoperative preparation room under aseptic conditions using 1% lidocaine with 1:100,000 epinephrine infiltrated directly at the surgical site without tourniquet application. Alternative dilutions (1:400,000) were used for tendon repairs, with 8.4% bicarbonate added as a buffer when indicated to reduce injection discomfort. A fine needle (25–27 gauge) was inserted perpendicularly with up to 10 ml of solution injected subcutaneously in antegrade manner, maintaining a local wheal one centimeter ahead of the needle tip. Reinjections were performed only into previously anesthetized areas. Vital signs and VAS scores were monitored every ten minutes, with phentolamine available for epinephrine reversal if required.
Injection Sites for Common Procedures
Carpal tunnel release: 20 ml total (10 ml proximal to wrist crease, 10 ml deep to incision). Trigger finger: 4 ml subcutaneously. Finger sensory block: 2 ml into proximal phalanx. Metacarpal fractures: 40 ml circumferentially. Dupuytren's contracture: 10 ml palm, 2 ml proximal phalanx, 2 ml middle phalanx. ORIF of distal radius: 5 ml into fracture site, 10 ml into volar or dorsal radius, using 1:40,000 epinephrine concentration; 5 ml into pronator quadratus for volar plating or beneath extensor retinaculum for dorsal plating.
Perioperative Monitoring and Postoperative Assessment
Hemodynamic parameters were recorded before induction and every five minutes until procedure completion. Postoperatively, patients were monitored in the PACU with vital signs recorded every 15 minutes for the first hour. VAS pain scores were assessed at 0, 0.5, 1, 4, 12, and 24 hours postoperatively. Intravenous morphine (0.03 mg/kg/dose) was administered when VAS ≥3. Postoperative complications and WALANT-specific complications (nerve injury, hematoma, local anesthetic toxicity, intravascular injection) were documented. Patient and surgeon satisfaction were assessed using an 11-point scale (0–3: not satisfied; 4–6: fair; 7–10: good).
Statistical Analysis
Data analysis was performed using SPSS version 27 (IBM, Armonk, New York, United States). Quantitative data were assessed for normality using the Shapiro-Wilk test and summarized as means ± standard deviations or medians (ranges). Categorical data were presented as numbers and percentages. The Friedman test compared VAS scores across timepoints, while Independent t-test and Mann–Whitney U test compared quantitative variables. Chi-square or Fisher's exact test compared categorical data. Multivariate logistic regression predicted need for tourniquet application and general anesthesia, while multivariate linear regression predicted VAS, time to first rescue analgesia, and total morphine consumption. P-values <0.05 were considered significant.
Results:
[bookmark: _Ref132084226][bookmark: _Ref132086909]This prospective study was conducted at the Department of Anesthesia and Intensive Care, Benha University Hospital, The diagram shows a study flow where 60 patients were assessed, and 10 were excluded for not meeting the inclusion criteria. A total of 50 patients were enrolled and received the WALANT technique. All 50 patients completed the surgery and the 24-hour follow-up with no losses to follow-up as shown in Figure 1.
The studied patients had a median age of 38 years, ranging from 18 to 66 years. Females slightly predominated (54%) over males (46%). Regarding physical status, the majority (72%) were classified as ASA I, while the remaining (28%) were ASA II. The mean body mass index (BMI) was 31 ±6 kg/m². The mean onset of sensory block was 4 ±1 minutes. Open procedures were performed in more than half of the cases (56%). The surgical site was equally distributed between right and left sides (50% each). The duration of surgery had a median of 45 minutes, ranging from 25 to 130 minutes. A tourniquet was required in 22% of patients, while general anesthesia was needed in 18%. Table 1
The median VAS score for pain immediately after surgery was 1 (range: 0–2), increasing to 2 (range: 1–3) at 4 hours, 3 (range: 2–4) at 12 hours, and 4 (range: 3–5) at 24 hours postoperatively, showing a statistically significant upward trend (P < 0.001). Figure 2
The median time to first analgesic request was 2.2 hours (range: 0.5–5.5). The median 24-hour morphine consumption was 5.7 mg/kg (range: 0–14.9). Postoperative complications were infrequent. Nausea occurred in 6% of patients, while vomiting was reported in 8%. No cases of pruritus were observed. The mean hospital length of stay was 5 ±1 hours. Regarding satisfaction, the majority of surgeons (68%) were either very satisfied or satisfied with the procedure. In contrast, patient satisfaction was more diverse, with 58% reporting being satisfied or very satisfied. Notably, 22% of patients reported neutral satisfaction, while dissatisfaction was reported by 20% of patients compared to only 10% of surgeons. Table 2
[bookmark: OLE_LINK2]Patients were divided into two groups based on the type of surgical procedure: those who underwent open procedures (n = 28) and those who underwent non-open (percutaneous or minimally invasive) procedures (n = 22). No significant differences were observed in any of the assessed variables. Age (P = 0.273), sex (P = 0.615), ASA classification (P = 0.919), and BMI (P = 0.496) did not significantly differ between the two groups. The need for tourniquet was significantly higher among patients who underwent open procedures (39.3% vs. 4.5%, P = 0.004). Similarly, the need for general anesthesia was more frequent in the open group (32.1% vs. 4.5%, P = 0.015). On the other hand, onset of block (P = 0.261), side of surgery (P = 0.569), and surgery duration (P = 0.403) did not significantly differ between the two groups. Table 3
Patients who underwent open procedures reported significantly higher pain scores at all postoperative time points compared to those who underwent non-open (closed) procedures. The median immediate postoperative VAS score was 1 (range 1–2) in the open group and 1 (range 0–1) in the closed group (p < 0.001). At 4 hours, the median VAS was 2 (range 2–3) for the open group and 1 (range 1–2) for the closed group (p < 0.001). At 12 hours, the scores were 3 (range 3–4) and 3 (range 2–3), respectively (p < 0.001). By 24 hours, the median VAS increased to 5 (range 4–5) in the open group and 3 (range 3–4) in the closed group (p < 0.001). Figure 3
Additionally, time to first analgesia was significantly shorter in the open group (median: 1.8 vs. 3.8 hours, P < 0.001), and 24-hour morphine consumption was substantially higher (median: 10.2 vs. 0 mg/kg, P < 0.001). Postoperative complications, including nausea (P = 0.576) and vomiting (P = 0.621), were insignificant between the two groups. Also, hospital length of stay did not significantly differ between patients who underwent open and non-open procedures (P = 0.614). Patients’ satisfaction (P = 0.203) and surgeons’ satisfaction (P = 0.261) did not significantly differ between the open and non-open procedure groups. Table 4
Multivariate logistic regression analysis was conducted to identify predictors for the need for tourniquet application and general anesthesia. For tourniquet need, undergoing an open procedure was significantly associated with a higher likelihood of requiring tourniquet application (OR = 11.272, 95% CI = 1.229–103.339, P = 0.032), adjusting for age, sex, BMI, and ASA classification. Regarding general anesthesia need, open procedure was associated with an increased risk of requiring general anesthesia (OR = 10.111, 95% CI = 0.960–106.441), with a borderline significant P value of 0.054, adjusting for age, sex, BMI, and ASA classification. Table 5
Multivariate linear regression analysis was conducted to evaluate the effect of open procedures on postoperative pain scores (VAS) at various time points, adjusting for age, gender, BMI, and ASA classification. Open procedures were significantly associated with higher postoperative VAS scores at all evaluated time points, even after controlling for age, gender, BMI, and ASA classification. Immediately after surgery, open procedures increased the VAS score by 0.756 points (B = 0.756, 95% CI: 0.464–1.048, P < 0.001). At 4 hours postoperatively, the increase was 0.937 points (95% CI: 0.633–1.242, P < 0.001). At 12 hours, open procedures remained significantly associated with higher pain, with an increase of 0.802 points (95% CI: 0.505–1.098, P < 0.001). By 24 hours, the association was strongest, with an increase of 1.483 points (95% CI: 1.216–1.750, P < 0.001).
Multivariate linear regression analysis was performed to identify predictors of the time to first rescue analgesia (in hours) and total morphine consumption (mg/kg) within the first 24 hours postoperatively. Open procedures were significantly associated with a shorter time to first analgesia and higher opioid requirement. Patients undergoing open procedures experienced a 2.034-hour earlier need for rescue analgesia (B = -2.034, 95% CI: -2.610 to -1.458, P < 0.001) and consumed 9.031 mg/kg more morphine within 24 hours (B = 9.031, 95% CI: 7.567 to 10.495, P < 0.001), adjusting for age, sex, BMI, and ASA classification. Table 6
Discussion:
Hand and wrist surgeries are traditionally performed under general, regional, or local anesthesia, each with inherent limitations. Therefore, this study included 50 adult patients undergoing elective hand or wrist surgery to assess the effectiveness and safety of the WALANT technique as a single anesthetic method for such procedures.
In the current work, postoperative pain increased significantly over time, with the median VAS rising from 1 immediately after surgery to 4 at 24 hours. The median time to first analgesic request was 2.2 hours, median 24-hour morphine consumption was 5.7 mg/kg, and 74% of patients required analgesia. Complications were uncommon (nausea 6%, vomiting 8%), with no pruritus or systemic toxicity, and the mean hospital stay was short (5 ± 1 hours). Satisfaction was moderate: 58% of patients and 68% of surgeons were satisfied/very satisfied, while dissatisfaction was higher among patients (20%) than surgeons (10%).
In harmony with our findings, Sawhney et al. [1] reviewed 79 studies across 19 elective and trauma procedures and concluded WALANT is consistently safe, well tolerated, and increasingly adopted worldwide, emphasizing avoidance of tourniquet discomfort and anesthetic risks alongside improved cost-effectiveness. Parallel to our results, Ahmad et al. [6] compared WALANT with traditional anesthesia at Zagazig University and reported significantly lower pain scores with WALANT (VAS 2.53 ± 0.61 vs. 5.03 ± 0.99, P < 0.001) and a markedly shorter hospital stay (2.15 ± 0.75 vs. 8.84 ± 4.76 hours, P < 0.001), supporting perioperative efficiency.
Confirming strong intraoperative performance, Thabet et al. [7] reported excellent analgesia (VAS 0–1; mean 0.13 ± 0.35), effective hemostasis, prolonged lidocaine effect (3–6 hours; mean 4.2 ± 0.6), and no lidocaine/epinephrine toxicity across tendon repairs, ganglion excision, carpal tunnel release, and trigger finger release. However, contrasted with Thabet’s near pain-free intraoperative courses, our cohort—especially those undergoing open procedures—showed higher early postoperative pain and greater opioid use. This likely reflects higher surgical invasiveness and longer operative duration in our cohort (up to 130 minutes) versus Thabet’s shorter procedures (mean 26.7 ± 4.8 minutes). Similarly, Abd Ellateef et al. [8] reported VAS 0 intraoperatively and at 1 hour after flexor tendon repair, rising to medians of 2 at 3 hours and 4 at 6 hours, with no severe pain, no anesthetic/vascular complications, and high satisfaction; compared with that controlled case mix, our higher opioid needs likely relate to the inclusion of more invasive open surgeries.
Regarding pooled comparative evidence, Siu et al. [9] analyzed 20 studies (1800 patients) comparing WALANT with tourniquet-assisted anesthesia and found significantly higher patient satisfaction with WALANT (SMD 1.01, p = 0.03), with no significant differences in postoperative pain or operative time. Our higher dissatisfaction rate may be attributable to the heavier representation of invasive open procedures (with greater pain and anxiety burden) compared with the mixed elective cases in the meta-analysis. On technique and safety principles, Degreef and Lalonde [2] emphasized tumescent infiltration using low-concentration lidocaine with epinephrine (0.25–1% with 1:100,000–1:400,000 epinephrine) and nearly painless injection techniques using fine-gauge needles as key to safe application.
Procedure type and expectations also influence satisfaction. Seretis et al. [10] compared WALANT with general/regional anesthesia across 98 upper-limb plastic surgery cases and found similar operation time and complication rates but shorter theatre occupancy and higher satisfaction with WALANT; our higher patient dissatisfaction likely reflects differences in complexity and expectations between plastic/reconstructive work and more invasive bony/tendon surgery. In contrast, Lawand et al. [11] highlighted limitations in WALANT evidence reporting: RCTs frequently focus on technical outcomes (adequacy of anesthesia, hemostasis, operative duration, conversion rates) while functional outcomes (e.g., range of motion, grip strength, DASH/QuickDASH) and patient-reported outcomes (pain, satisfaction, anxiety, willingness to repeat WALANT) are inconsistently documented. Broadening the perspective, Abdullah [12] emphasized WALANT’s global rise and its added value in enabling intraoperative tendon-gliding assessment, fracture malrotation correction, and dynamic evaluation, while cautioning that patient selection remains crucial (e.g., hyperanxious individuals or those with severe vascular disease may not be ideal candidates).
Randomized and comparative studies reinforce benefits in selected procedures. Ki Lee et al. [13], in a randomized prospective trial, found WALANT reduced injection pain, prolonged anesthetic duration, lowered early postoperative pain (especially around 6 hours), reduced analgesic consumption until day 2, and increased satisfaction across carpal tunnel release, trigger finger release, and de Quervain’s surgery. Beyond routine elective surgery, Mohammed and Lalonde [14] described cost-reducing WALANT tendon transfers for leprosy patients in India, and TMJA under WALANT has shown higher satisfaction than general anesthetic/tourniquet approaches in reports by Müller et al. [15] and Larsen and Hansen [16]. Synthesizing comparative data, Evangelista et al. [17] found WALANT lowered postoperative pain versus IVRA or local anesthesia with tourniquet (pooled mean difference –2.40 VAS), with slightly longer operative time and no differences in satisfaction or complication rates. Other studies reported no operative time differences between WALANT and LA/tourniquet in several procedures as in Ki Lee et al. as well as Larsen and Hansen [13, 16]. Also, Tulipan et al. [18] found no differences in disability, pain, return to work, or anesthesia satisfaction when comparing WALANT with LA/tourniquet plus sedation for carpal tunnel release.
Safety in our cohort (minimal nausea/vomiting; no pruritus/systemic toxicity) reinforces WALANT as a safe outpatient alternative, consistent with the reduced risks compared with regional or general anesthesia emphasized by Sawhney et al. [1]. In a large series, Serotte et al. [19] reported a low overall complication rate (2.7%) across 436 WALANT procedures and no increase in adverse events among higher-risk patients stratified by ASA/ASAPA. 
Within our data, open surgery was consistently associated with higher pain, earlier analgesic demand, greater opioid consumption, and higher rates of tourniquet use and conversion to general anesthesia. These findings likely reflect longer duration, larger incisions, deeper soft-tissue dissection, periosteal manipulation, and handling of richly innervated structures in open techniques. Regression analyses identified open surgery as the strongest independent predictor of unfavorable pain-related outcomes and anesthetic supplementation, underscoring the need to tailor WALANT use and consider multimodal analgesia or adjunct techniques for more invasive open procedures.
This study was limited by its open-label, single-center design and small sample size, which restrict generalizability. The lack of a comparative group prevents direct assessment of WALANT versus traditional anesthesia methods. Additionally, the short 24-hour postoperative follow-up may overlook longer-term outcomes, while the inclusion of both open and non-open procedures could introduce variability unrelated to the anesthesia technique.
Conclusion:
WALANT is an effective and safe anesthetic technique for elective hand and wrist surgeries, providing rapid onset, acceptable analgesia, and low complication rates While it is especially advantageous for minimally invasive procedures, open surgeries remain associated with higher pain and opioid requirements. Hence, WALANT should be considered a first-line anesthetic technique for most elective hand and wrist surgeries, especially in outpatient settings, though caution is needed in open and prolonged procedures where supplemental analgesia may be warranted.
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Table 1: General and procedural characteristics of the studied patients (n = 50).
	General characteristics
	
	

	Age (years)
	Median (range)
	38 (18 - 66)

	Sex
	
	

	Males
	n (%)
	23 (46)

	Females
	n (%)
	27 (54)

	ASA
	
	

	I
	n (%)
	36 (72)

	II
	n (%)
	14 (28)

	BMI (kg/m²)
	Mean ±SD
	31 ±6

	Onset of block (min)
	Mean ±SD
	4 ±1

	Open procedure
	n (%)
	28 (56)

	Side of surgery
	
	

	Right
	n (%)
	25 (50)

	Left
	n (%)
	25 (50)

	Surgery duration (min)
	Median (range)
	45 (25 - 130)

	Need for tourniquet
	n (%)
	11 (22)

	Need for GA
	n (%)
	9 (18)


n: number, BMI: Body Mass Index, ASA: American Society of Anesthesiologists, min: minutes, SD: Standard Deviation, GA: General Anesthesia.


Table 2: Analgesia requirement, first analgesic request time, opioid requirements, postoperative complications, hospital length of stay, patients’ and surgeons’ satisfaction levels in the studied patients (n = 50).
	Analgesia requirement & morphine consumption
	
	

	Need for analgesia
	n (%)
	37 (74)

	Time to 1st analgesia (h)
	Median (range)
	2.2 (0.5 - 5.5)

	24h-morphine consumption (mg/kg)
	Median (range)
	5.7 (0 - 14.9)

	Complications
	
	

	Nausea
	n (%)
	3 (6)

	Vomiting
	n (%)
	4 (8)

	Pruritis
	n (%)
	0 (0)

	Hospital length of stay (h)
	Mean ±SD
	5 ±1

	Patients Satisfaction
	
	

	Very satisfied
	n (%)
	8 (16)

	Satisfied
	n (%)
	21 (42)

	Neutral
	n (%)
	11 (22)

	Dissatisfied
	n (%)
	5 (10)

	Very dissatisfied
	n (%)
	5 (10)

	Surgeons Satisfaction
	
	

	Very satisfied
	n (%)
	18 (36)

	Satisfied
	n (%)
	16 (32)

	Neutral
	n (%)
	11 (22)

	Dissatisfied
	n (%)
	4 (8)

	Very dissatisfied
	n (%)
	1 (2)


n: number, SD: Standard Deviation, h: hours, mg: milligrams, kg: kilograms.


Table 3: General and procedure characteristics of the studied groups.
	
	
	Open procedure
	

	
	
	Yes (n = 28)
	No (n = 22)
	P-value

	Age (years)
	Median (range)
	44 (18 - 66)
	32 (19 - 62)
	0.273

	Sex
	
	
	
	

	Males
	n (%)
	12 (42.9)
	11 (50)
	0.615

	Females
	n (%)
	16 (57.1)
	11 (50)
	

	ASA
	
	
	
	

	I
	n (%)
	20 (71.4)
	16 (72.7)
	0.919

	II
	n (%)
	8 (28.6)
	6 (27.3)
	

	BMI (kg/m²)
	Mean ±SD
	30 ±7
	32 ±6
	0.496

	Onset of block (min)
	Mean ±SD
	4 ±1
	4 ±1
	0.261

	Side of surgery
	
	
	
	

	Right
	n (%)
	13 (46.4)
	12 (54.5)
	0.569

	Left
	n (%)
	15 (53.6)
	10 (45.5)
	

	Surgery duration (min)
	Median (range)
	45 (25 - 130)
	45 (30 - 90)
	0.403

	Need for tourniquet
	n (%)
	11 (39.3)
	1 (4.5)
	0.004*

	Need for GA
	n (%)
	9 (32.1)
	1 (4.5)
	0.015*


n: number, ASA: American Society of Anesthesiologists, BMI: Body Mass Index, SD: Standard Deviation, GA: General Anesthesia


Table 4: Analgesia requirement, first analgesic request time, opioid requirements, postoperative complications, hospital length of stay, patients’ and surgeons’ satisfaction levels between the studied groups.
	
	
	Open procedure
	

	
	
	Yes (n = 28)
	No (n = 22)
	P-value

	Need for analgesia
	n (%)
	28 (100)
	9 (40.9)
	<0.001*

	Time to 1st analgesia (h)
	Median (range)
	1.8 (0.5 - 2.4)
	3.8 (2.6 - 5.5)
	<0.001*

	[bookmark: OLE_LINK3]24h-morphine consumption (mg/kg)
	Median (range)
	10.2 (5.3 - 14.9)
	0 (0 - 4.5)
	<0.001*

	Complications
	
	
	
	

	Nausea
	n (%)
	1 (3.6)
	2 (9.1)
	0.576

	Vomiting
	n (%)
	3 (10.7)
	1 (4.5)
	0.621

	Hospital length of stay (h)
	Mean ±SD
	5 ±2
	5 ±1
	0.614

	Patients' satisfaction
	
	
	
	

	Very satisfied
	n (%)
	5 (17.9)
	3 (13.6)
	0.203

	Satisfied
	n (%)
	11 (39.3)
	10 (45.5)
	

	Neutral
	n (%)
	4 (14.3)
	7 (31.8)
	

	Dissatisfied
	n (%)
	3 (10.7)
	2 (9.1)
	

	Very dissatisfied
	n (%)
	5 (17.9)
	0 (0)
	

	Surgeons' satisfaction
	
	
	
	

	Very satisfied
	n (%)
	9 (32.1)
	9 (40.9)
	0.261

	Satisfied
	n (%)
	7 (25)
	9 (40.9)
	

	Neutral
	n (%)
	7 (25)
	4 (18.2)
	

	Dissatisfied
	n (%)
	4 (14.3)
	0 (0)
	

	Very dissatisfied
	n (%)
	1 (3.6)
	0 (0)
	


n: number, h: hours, mg: milligrams, kg: kilograms, *: Significant P-value.


Table 5: Multivariate logistic regression analysis to predict the need for tourniquet application and general anesthesia.
	
	Tourniquets need
	
	General anesthesia need

	
	OR (95% CI)
	P-value
	
	OR (95% CI)
	P-value

	Age (years)
	1.051 (0.982 - 1.126)
	0.15
	
	1.065 (0.985 - 1.152)
	0.112

	Sex
	1.389 (0.289 - 6.666)
	0.681
	
	3.398 (0.541 - 21.351)
	0.192

	ASA
	1.613 (0.193 - 13.482)
	0.659
	
	1.984 (0.226 - 17.442)
	0.537

	BMI (kg/m²)
	0.925 (0.805 - 1.063)
	0.273
	
	0.962 (0.839 - 1.104)
	0.583

	Open procedure
	11.272 (1.229 - 103.339)
	0.032*
	
	10.111 (0.960 - 106.441)
	0.054▲


OR: Odds Ratio, CI: Confidence Interval, ASA: American Society of Anesthesiologists, BMI: Body Mass Index, *: Significant P-value, ▲: Borderline significant.



Table 6: Multivariate linear regression analyses to predict time to first rescue analgesia and total morphine consumption.
	
	Time to 1st analgesia (h)
	
	24h-morphine consumption (mg/kg)

	
	B (95% CI)
	P-value
	
	B (95% CI)
	P-value

	Age (years)
	-0.003 (-0.025 - 0.019)
	0.777
	
	-0.026 (-0.092 - 0.039)
	0.426

	Sex
	0.103 (-0.390 - 0.596)
	0.673
	
	0.124 (-1.308 - 1.555)
	0.863

	ASA
	-0.009 (-0.728 - 0.711)
	0.980
	
	-0.143 (-2.333 - 2.046)
	0.896

	BMI (kg/m²)
	0.002 (-0.043 - 0.047)
	0.928
	
	-0.074 (-0.204 - 0.055)
	0.255

	Open procedure
	-2.034 (-2.610 - -1.458)
	<0.001*
	
	9.031 (7.567 - 10.495)
	<0.001*


h: hours, mg: milligrams, BMI: Body Mass Index, ASA: American Society of Anesthesiologists, B: Regression Coefficient, CI: Confidence Interval, *: Significant P-value.


[image: ]
Figure 1: Flowchart illustrating patient inclusion and follow-up in the study.




Figure 2: Median postoperative pain scores (VAS) over time among the studied patients.




Figure 3: Median postoperative VAS scores over time between open and non-open procedure groups.
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