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Background and Objectives: Opioid-minimizing strategies are making their appearance in enhanced recovery after surgery. This 
study is aimed to explore the potential advantages of opioid-free analgesia (OFA) compared to opioid-sparing analgesia (OSA) in 
patients undergoing orbital fracture reconstruction.
Methods: In this prospective, single-center, randomized controlled study, we randomly recruited 122 patients undergoing orbital 
fracture reconstruction under general anesthesia. Patients received total intravenous anesthesia with a flexible laryngeal mask airway, 
and multimodal analgesia with either OSA or OFA methods. The OSA group (n = 61) received low doses of fentanyl and nonsteroidal 
anti-inflammatory drugs (NSAIDs), and the OFA group (n = 61) received medial canthus peribulbar block (MCPB) combined with 
NSAIDs. The primary outcomes consisted of area-under-the-curve (AUC) of the numerical rating scale (NRS) pain score, and the 
incidence of postoperative nausea and vomiting (PONV) through the first 24h.
Results: Compared to the OSA group, the OFA group demonstrated non-inferiority in postoperative analgesia through the first 24 
postoperative hours (difference of the medians, −6; 95% confidence interval [CI], −12 to 6), but failed to meet the non-inferiority 
criterion in the incidence of PONV (difference ratio, 3%; 95% CI, −7% to 14%). The Quality of Recovery-40 questionnaire (QoR-40) 
scores on postoperative day 1 was significantly higher in group OFA compared to group OSA (188 [178 to 196] vs 181 [169 to 191], 
respectively; P = 0.005).
Conclusion: In orbital fracture reconstruction, both OFA and OSA strategies provide effective postoperative pain relief, but OFA 
using MCPB combined NSAIDs enhances the quality of early postoperative recovery.
Registered: Chinese Clinical Trial Registry ChiCTR1900028088.
Keywords: peribulbar block, opioid-free, opioid-sparing, analgesia, orbital fracture reconstruction

Introduction
Over the past decades, the field of orbital surgery has greatly evolved with the aim of restoring and improving the structural 
integrity and function of the orbit. Surgical trauma following orbital procedures, such as orbital fracture reconstruction, is 
a complex issue involving both the soft tissue and bony injuries.1 Our previous research has revealed that 62.5% of these 
patients experience significant postoperative pain, even when non-opioid analgesics such as acetaminophen and and 
nonsteroidal anti-inflammatory drugs (NSAIDs) are used.2 Given that the majority of orbital reconstructions are now 
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performed under general anesthesia on an enhanced recovery after surgery pathway, it is imperative to establish an effective 
and safe analgesic strategy to manage postoperative pain and enhance quality of recovery.

Opioids play a crucial role in holistic perioperative analgesia with proven efficacy, reliability, and titratability.3,4 In 
a study by Charlson et al, postoperative opioids were prescribed at a four times higher rate in oculoplastic and orbital 
surgeries than for procedures of other ophthalmic subspecialties.5 However, reliance on opioid analgesia has well- 
documented acute side effects such as nausea and vomiting, and a serious long-term potential of opioid dependence.6,7 

The present opioid abuse epidemic has also gained significant attention in ophthalmic association, who is actively 
seeking alternatives that address postoperative pain in an efficacious manner because opioid-related adverse events can 
impair short-term recovery and extent hospital stays.8,9

Modern multimodal analgesia protocols emphasise lower perioperative opioid use to avoid opioid-related adverse 
events and are referred to as opioid-sparing analgesia (OSA).10 This has led to the extreme concept of opioid-free 
analgesia (OFA). When compared with OSA, OFA is associated with an important reduction in postoperative nausea and 
vomiting (PONV), thereby enhancing the early recovery.6 Regional blocks have been proposed as an utmost part of the 
multimodal approach to achieve postoperative non-opioid use, owing to its capacity to directly inhibit the activation of 
pain pathways triggered by surgical incisions. Peribulbar block (PB) is a common technique of ophthalmic anesthesia; 
however, it carries a relatively high risk of operation-related complications. A modified approach of PB proposed by 
Brahma et al, called medial canthus peribulbar block (MCPB), offers a feasible and safer alternative to the traditional 
peribulbar block.11 Previous research has demonstrated that the MCPB appeared to be as effective as the double-injection 
percutaneous peribulbar technique and required less local anesthetic.12,13 Currently, there is no good evidence evaluating 
the benefits of OFA versus OSA in patients undergoing primary reconstruction of orbital fractures under general 
anesthesia. This study was performed to evaluate the efficacy and safety of OFA with MCPB compared to OSA with low- 
dose fentanyl, both combined with NSAIDs, for patients undergoing orbital fracture reconstruction.

Methods
This study is a prospective, randomized, controlled, non-inferiority trial with blinded outcome analyses. Study approval 
was obtained from the Institutional Review Board of Zhongshan Ophthalmic Center, Sun Yat-sen University (approval 
number: 2019KYPJ154). This study was registered at the Chinese Clinical Trial Registry (Registration No. 
ChiCTR1900028088). The study adheres to the Consolidated Standards of Reporting Trials (CONSORT) statement. 
Written informed consent was obtained from all participants or their legal guardians.

Patients aged 16 to 65 years with an American Society of Anesthesiologists (ASA) physical status of 1, 2, or 3, who 
were scheduled to receive primary reconstructions of extensive orbital floor and medial wall fractures under general 
anesthesia were included between December 2019 and November 2020. Patients were excluded if they had relevant 
allergies to any medication included in the study protocol, had contraindications to regional ophthalmic blocks, had 
current gastrointestinal bleeding or peptic ulcer diseases, had a history of opiate abuse, had chronic pain disorders or 
cognitive dysfunction that would impede accurate engagement with outcome measurements, or had any other factors 
present likely to influence the study results.

Study Procedures
The day before surgery, potential participants were identified and screened by staff anesthesiologists in anesthesia 
preoperative evaluation clinic. Then, an investigator of the research team informed the patients who met the eligibility 
criteria, and elucidated the study protocol, including the potential risks and benefits to the individual participants or their 
legal guardians. After obtaining written informed consent, patients were randomly assigned to either group OFA or group 
OSA in a ratio of 1:1 with a computer-generated random number sequence concealed in opaque envelopes. On the day of 
surgery, before the performance of the procedure, a nurse working independently of the study opened the envelope to 
reveal the group allocation. The randomization list was retained by an individual not otherwise involved in the study’s 
undertaking.

General anesthesia was performed using total intravenous anesthesia according to the conventional hospital protocol 
for adult patients. Anesthesia was induced with propofol, fentanyl and rocuronium. The airway was established in 
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patients using flexible laryngeal mask airway. For maintenance of anesthesia, propofol and remifentanil were adminis-
tered in target-controlled infusion mode to achieve a bispectral index value of 40–60 and to keep the blood pressure and 
heart rate within 20% of preanesthesia values intraoperatively. Intravenous atropine and ephedrine were administered as 
needed to treat bradycardia and hypotension, respectively. Unless contraindicated, dexamethasone 5 mg and tropisetron 
5 mg were given prophylactically for postoperative nausea and vomiting (PONV). At 15 minutes before the end of 
surgery, flurbiprofen axetil 50 mg (Beijing Taide Pharmaceutical Co., Ltd.) was slowly injected in both groups of 
patients. Propofol and remifentanil were discontinued when surgery ended. Laryngeal mask airway was removed when 
the patient resumed spontaneous breathing. Patients were then transferred to the postanesthesia care unit (PACU) for 
further monitoring.

Postoperative Care
Upon completion of wound closure, group OFA received a single shot of MCPB by a consultant ophthalmologist with 
experience in completing PBs for postoperative analgesia. The block manipulation was performed as a previously 
described approach by Oliveira.14 A 26-gauge, 13-mm short needle was fully advanced in the semilunaris fold, just 
above the caruncular and perpendicular to the face (Figure 1). After a lightly negative aspiration, 4 mL of ropivacaine 1% 
was slowly injected into the hub. Then, compression using Chandler’s manoeuvre was applied for three minutes to 
facilitate diffusion of the solutions and to prevent elevated ocular hypertonia.15 Group OSA received patient-controlled 
intravenous analgesia (PCIA) with a regimen of fentanyl (250 μg) and tropisetron (10 mg) diluted with 0.9% normal 
saline in a total volume of 50 mL. Then, the patient-controlled analgesia (PCA) devices were programmed to deliver 
2 mL/h as the basal infusion with a 0.5 mL bolus with 15-min lockout interval, which continued for the first 24 
postoperative hours. Patients with a PCA pump were instructed to push the button for administration of a bolus dose if 
they suffered unbearable pain. The researcher who managed the PCAs decided whether to stop the devices based on the 
severity of signs and symptoms, and we excluded such cases from the final analysis.

Figure 1 Block Manipulation. 
Notes: A 26-gauge, 13 mm needle is punctured into the semilunaris fold (white spot), just above the caruncular and perpendicular to the face. The white dashed line 
delineates the position of the equator of the globe.
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In the PACU, pain was evaluated by an 11-point numeric rating scale (NRS) where 0 is no pain and 10 is the worst 
pain imaginable. Subjects with NRS >3/10 received an additional dose of flurbiprofen axetil 50 mg as rescue. Subjects 
were discharged from the PACU once they attained the discharge criteria and had pain scores≤3/10. The analgesic rescue 
regimen on the surgical ward and at home included scheduled doses of acetaminophen 1 g orally if NRS >3/10. In 
addition, oral metoclopramide 10mg orally was prescribed as needed for the treatment of PONV unless contraindicated.

Outcomes Measures
The primary outcomes consisted of area-under-the-curve (AUC) of the NRS pain scores, and the incidence of post-
operative nausea and vomiting (PONV) through 24h. Pain scores were assessed using NRS pain scores at 2, 6, 12, 24, 
and 48 hours after surgery, which finally illustrated by calculating the area under the curve (AUC) of NRS points 
(AUCNRS) for the initial 24h. The incidence of PONV, which encompassed nausea, retching, and vomiting in combina-
tion, was analyzed as the primary outcome, and the individual incidence of each symptom was also collected.16

Secondary outcomes, including time to first analgesic request (defined as the time elapsed between the completion of 
surgery and the first paracetamol intake) and the number of patients requiring analgesics rescue during in-hospital stay, 
were collected. Each patient was asked to finish the Self-rating Anxiety Scale (SAS) to assess the degree of anxiety prior 
to surgery. Additionally, patient baseline characteristics, including age, sex, weight, height, ASA classification, history of 
general anesthesia and ophthalmic surgery, history of smoking and alcoholism, presence of preoperative morbidity, and 
preoperative pain score were documented. We also calculated the length of surgery (defined as the duration from surgical 
incision to the completion of wound suturing) as well as cumulative fentanyl and remifentanil consumption during 
surgery (fentanyl was converted to an equivalent dose of remifentanil by a potency ratio of 1:1.2).

We measured time to out-of-bed (defined as the time interval between the completion of surgery and the first off-bed 
activity on the ward). Each patient would be asked to complete a QoR-40 questionnaire on postoperative day 1 to 
determine their recovery status after surgery.17

We also evaluated safety outcomes, including block-related complications (eg, chemosis, periorbital hematoma, globe 
perforation, visual impairment, and cranial nerve palsy) after performance of the block. Chemosis was assessed on the 
number of quadrants affected (no quadrants affected scores 0 and all four quadrants affected scores 4).18 Other 
postoperative complications that were derived from study case report forms were also collected.

To clarify the influence of MCPB on vision acuity (VA) and periocular pressure in orbital surgical patients, we 
calculated the changes in uncorrected vision acuity (UCVA), intraocular pressure (IOP) and orbital pressure (Porb) before 
and 1 day after surgery. UCVA test results were determined using decimal acuity based on the number of letters read 
correctly and according to the test distance. The decimal acuity was then converted into a logarithm of the minimum 
angle of resolution (logMAR) scale value, which was calculated by -log (decimal acuity). VA tests do not cover the 
whole range of the VA scale, and accurate quantitative measurements of “light perception” and “no light perception” 
were not possible; however, based on a previous study, “counting fingers” could be replaced by a decimal acuity of 0.014 
(20/1500), while “hand motion” would correspond to 0.005 (20/4000).19 IOP was measured using a Tono-Pen.20 We also 
evaluated the Porb after each peribulbar injection with Bowman’s method using digital tonometry as follows: Tn 
indicates normal pressure, T+1 indicates mildly elevated pressure, T+2 indicates moderately elevated pressure, T+3 
indicates extremely high pressure, with the periorbital tissue being considered as hard as stone; conversely, T-1, T-2, T-3 
represent slightly low, moderately low, and extremely low intraocular pressure, respectively.

Sample Size Considerations
The minimum difference required to detect non-inferiority on the two primary outcomes are 24 (point·h) referred to 
AUCNRS, and 13% referred to the incidence of PONV.21,22 To achieve a power of 0.8 with a one-sided α-value of 0.025, 
19 patients per group was needed for AUCNRS under the assumption of a non-inferiority margin (NIM) of 24 (point·h) 
and a common SD value of 24.3 (unpublished preliminary data, October 2019; n = 16) with considering a non-parametric 
adjustment, while 52 patients per group was required for the incidence of PONV with assuming a NIM of 13% and 
a reference incidence of PONV in the PCIA group of 6%. Thus, a total sample size of 104 subjects was chosen. The 
sample sizes were calculated using PASS version 15.0 (NCSS, LLC).
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Statistical Analysis
In this intention-to-treat analysis, descriptive statistics were used to present baseline characteristics for the two groups. Data were 
inspected and assessed for distribution according to the Kolmogorov–Smirnov test and histogram analysis. We expressed data as 
mean ± standard deviation (SD) for normally distributed variables, median (interquartile range [IQR]) values for non-normally 
distributed variables, and frequencies with percentages for categorical variables. Normally distributed data were compared 
between two groups using the independent t test, whereas non-normally distributed data were compared using the Mann– 
Whitney U-test. Categorical variables were analyzed using the chi-squared test or Fisher exact test as appropriate. In the primary 
outcome analysis, we assessed non-inferiority of group OFA to group OSA on AUCNRS and incidence of PONV through the first 
24 postoperative hours with 1-tailed non-inferiority t tests. Non-inferiority would be claimed if the upper limit of the two-sided 
95% confidence interval (CI) for the differences between two groups lied below the predefined NIM. A two-tailed P<0.05 was 
considered statistically significant. Statistical analysis was performed using SPSS version 23.0 (IBM, Chicago, Illinois, USA).

Results
We included 122 of 130 eligible patients for randomization and analysis (Figure 2). Six were withdrawn from the study 
based on the predetermined criteria, and two declined to provide informed consent. In addition, the VA assessments of 14 
patients who displayed presurgical “light perception” or “no light perception” were inappropriate for analysis, and their 
visual outcomes were omitted from the study. The patient and surgical characteristics are presented in Table 1.

Figure 2 Consolidated Standards of Reporting Trials Statement Flow Diagram.
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Postoperative Analgesic Effects
Overall, postoperative pain control was sufficient in both OFA and OSA groups since the median pain scores were low 
(<3 points) and comparable at any examined time point (Table 2). NRS pain scores through 24h after surgery were 
converted over time to examine the AUC as a primary outcome; however, no significant difference in the AUCNRS was 
noted between the groups. The median difference and 95% CI between OFA and OSA groups was −6 (95% CI, −12 to 6; 
P = 0.65), and the upper limit was below the predetermined NIM of 24 (point·h). Consequently, OFA was found to be 
non-inferior to OSA (Figure 3). On discharge to the surgical ward, only 4 patients in the OFA group and 3 patients in the 
OSA group required additional analgesic rescue. Time to first postoperative analgesic requirement was similar in both 
groups (Table 2).

Postoperative Complication and Recovery
PONV is a common complication that is highly associated with opioid use and elevated IOP. With respect to the 
incidence of PONV during the first 24 postoperative hours, group OFA failed to demonstrate non-inferiority compared to 
group OSA. In the OFA group, 6.6% of patients experienced PONV compared to 9.8% in the OSA group (ratio 
difference, 3%; 95% CI, −7% to 14%; P = 0.51), noting that the upper limit exceeded the predefined NIM of 13% 
(Figure 3). The incidences of nausea (1.6% vs 3.3%, respectively) and vomiting (4.9% vs 6.6%, respectively) were 
comparable between the groups (Table 2).

No significant differences in other postoperative in-hospital complications, including dizziness, headache, and urinary 
retention, were found, but we observed that 18% of patients in the OSA group felt dizziness, while just 6.6% in the OFA 
group did. No patients in either group required unanticipated medical treatment or readmission for any complication after 

Table 1 Patient and Surgical Characteristics

Variable Group OFA  
(n = 61)

Group OSA  
(n = 61)

Age (years) 47 ± 12 46 ± 13

Sex (male/female) 36/25 31/30

Weight (kg) 64.7 ± 11.1 63.5 ± 9.5
Height (cm) 164.0 ± 6.9 162.7 ± 7.3

ASA classification (1/2/3) 3/54/4 1/56/4

History of general anesthesia, n (%) 39 (63.9) 38 (62.3)
History of ophthalmic surgery, n (%)

None 34 (55.7) 40 (65.6)
Operative eye 6 (9.8) 4 (6.6)

Non-operative eye 15 (24.6) 13 (21.3)

Bilateral eyes 6 (9.8) 4 (6.6)
Current smoker, n (%) 15 (25.0) 11 (18.0)

Current alcoholic, n (%) 2 (3.0) 2 (3.0)

Presence of preoperative morbidity, n (%)
Hypertension 11 (18.0) 15 (24.6)

Diabetes 2 (3.3) 5 (8.2)

Current corticosteroid treatment, n (%) 29 (47.5) 34 (55.7)
Preoperative SAS index 28.75 (25.0–35.0) 31.3 (26.3–34.4)

Preoperative NRS pain score (point) 0 (0–0) 0 (0–0)

Length of surgery (min) 52.0 (42.5–71.5) 62.0 (42.5–86.5)
Intraoperative opioid consumption (μg)* 1000.0 (670.0–1372.0) 1060.0 (789.0–1468.8)

Notes: Values are mean (standard deviation), median (interquartile range), or number (percentage). *Intra- 
operative opioids consumption comprised the usage of fentanyl and remifentanil during the surgical procedure. 
The variable was expressed based on remifentanil dosage, and fentanyl was converted to ta equivalent dose of 
remifentanil by a potency ratio of 1:1.2. 
Abbreviations: OFA, opioid-free analgesia; OSA, opioid-sparing analgesia; ASA, American Society of 
Anesthesiologists; SAS, Self-rating Anxiety Scale; NRS, numerical rating scale.
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discharge. In terms of recovery quality, time to ambulation was similar between the groups. A statistical difference in 
QoR-40 scores was observed between the OFA and OSA groups on postoperative day 1 (188 [178–196] vs 181 
[169–191], respectively; median difference, 6; 95% CI, 2 to 10; P = 0.005). Among the five dimensions of QoR-40, 
scores of emotional status, physical comfort, and physical independence were significantly higher in the OFA group than 
in the OSA group (P = 0.004, P = 0.03 and P = 0.001, respectively) (Figure 4).

The Influence on Ocular Features on the Eye to Be Operated
There were no sight-threatening adverse events happen related to the blocks. The difference in UCVA as well as the IOP 
before and after surgery was comparable among the two groups (Table 2). We also compared the Porb after each 
peribulbar injection in group OFA to those in group OSA without blockade implementation, and found no significant 

Table 2 Comparison of Primary and Secondary Outcomes Between the Groups

Variable Group OFA  
(n = 61)

Group OSA  
(n = 61)

P value

AUCNRS during 0–24 h interval (point·h) 18 (4.5–45) 24 (0–51) 0.65‡

Postoperative NRS pain score (point)

2 h 2 (0–3) 2 (0–4.5) 0.40‡

6 h 1 (0–3) 1 (0–3) 0.90‡

12 h 0.7 (0–2) 1 (0–2) 0.73‡

24 h 0 (0–0) 0 (0–1) 0.49‡

48 h 0 (0–0) 0 (0–0) 0.99‡

Number of patients requiring additional rescue analgesics, n (%) 4 (6.6) 3 (4.9) 1.00¶

Time to first analgesic request (min) 89 (27) 88 (13) 0.98‡

PONV episode within 24 h after surgery, n (%) 4 (6.6) 6 (9.8) 0.51

Patients with nausea 1 (1.6) 2 (3.3) 1.00¶

Patients with retching 0 (0) 0 (0) NA

Patients with vomiting 3 (4.9) 4 (6.6) 1.00¶

Other postoperative complications during inhospital stay, n (%)
Dizziness 4 (6.6) 11 (18) 0.054¶

Headache 7 (12) 8 (13) 0.78§

Urinary retention 0 (0) 1 (1.6) 1.00¶

Time to ambulation (min) 346 (86) 325 (105) 0.23‡

QoR-40 score at 24 h after surgery 188 (178–196) 181 (169–191) 0.005*‡

Change of UCVA (logMAR)† 0 (−0.2–0.2) 0 (−0.1–0.2) 0.29‡

Change of IOP 0 (−3.0–2.0) 0 (−2.2–3.0) 0.45‡

Porb after peribulbar injection 0.26¶

T−1 0 (0) 2 (3.3)
Tn 55 (90.2) 51 (83.6)

T+1 5 (8.2) 4 (6.6)

T+2 1 (1.6) 4 (6.6)
Postinjection chemosis score

0 49 (80.3) – NA

1 9 (14.8) – NA
2 3 (4.9) – NA

3 0 (0) – NA

4 0 (0) – NA

Notes: Values are median (interquartile range), or number (percentage). *P<0.05 was considered statistically significant. † There were 
six patients in the OFA group and eight patients in the OSA group excluded from the vision analysis for presurgical “light perception” 
or “no light perception”. ‡ Mann–Whitney U-test. § Chi-square test. ¶ Fisher’s exact test. 
Abbreviations: OFA, opioid-free analgesia; OSA, opioid-sparing analgesia; AUC, area-under-The-curve; NRS, numerical rating scale; 
PONV, post-operative nausea and vomiting; QoR, quality of recovery; UCVA, uncorrected visual acuity; logMAR, logarithm of the 
minimum angle of resolution; IOP, intraocular pressure; Porb, orbital pressure; NA, not assessed or not applicable.
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increases. However, in the group OFA, we observed that 19.7% of patients displayed chemosis after injection, which was 
possibly attributed to the local anesthetic spreading beneath the conjunctiva.

Discussion
This randomized controlled trial compared the impact of low-dose postoperative opioid use with OFA on short-term 
outcomes after primary orbital fracture reconstruction. Although our results cannot rule out with certainty the non- 
inferiority of OFA compared with OSA for the prevention of PONV, the data show that OFA using the MCPB provides 
adequate postoperative pain relief and early recovery. These findings suggest an opioid-free analgesic regimen with 
MCPB and NSAIDs can optimize short-term outcomes in primary reconstructions of extensive orbital floor and medial 
wall fractures, which enhances early postoperative recovery.

Figure 3 Treatment Differences for AUCNRS (A) and the Incidence of PONV (B) during the First 24 hours after Surgery. 
Notes: The dashed line designates the NIM (∆). The spot shows the median and ratio difference between the two groups for the AUCNRS of pain scores and the incidence 
of PONV, respectively. The error bars designate the two-sided 95% CI of the differences between the OFA and OSA groups. 
Abbreviations: AUC, area-under-The-curve; NRS, numerical rating scale; PONV, postoperative nausea and vomiting; NIM, non-inferiority margin; CI, confidence interval; 
OSA, opioid-sparing analgesia; OFA, opioid-free analgesia.
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Effective regional blocks and multimodal non-opioid analgesic strategies are major components of enhanced recovery 
after surgery pathways that reduce opioid utilization and improve recovery outcomes.23 Ophthalmic regional blocks have 
a long tradition of utility in orbital surgery, frequently used for pain control during the surgical procedures. Medial 
canthus block is an extension of PB, Deruddre and Benhamou first applied this technique as an effective alternative 
regional block for cataract surgery. It is reported that a single injection of MCPB is as effective as a double-injection 
percutaneous peribulbar technique and requires less local anesthetic.12 Therefore, we developed a multimodal non-opioid 
analgesic regimen that includes the combination of MCPB and non-opioid analgesics. This regimen has the potential to 
provide more comprehensive pain relief by targeting both inflammation and pain signaling pathways. To achieve 
prolonged analgesia, we employed a single-injection MCPB using 1% ropivacaine (a long-lasting local anesthetic with 
a mean duration of anesthesia of 21.5 h [range, 19 to 23 h]), which resulted in sustained analgesic effect comparable to 
the continuous intravenous analgesia of the OSA protocol.24

Of note, we observed a better quality of recovery in patients receiving OFA than OSA, given by higher scores in 
emotional status, physical comfort, and physical independence of QoR-40.25 It is conceivable that patients with non- 
opioid multimodal analgesic regimen may avoid side effects of opioids, as demonstrated by a lower incidence rate of 
dizziness in OFA compared to OSA with opioids. The dizziness may make patients feel distress and uncomfortable, and 
often impede faster return to independent activities after surgery.

Previous study has demonstrated that PONV is highly associated with the use of opioids.26 Many patients have their 
first opioid exposure in the perioperative setting and can be expected to benefit from OFA techniques. It has been 
hypothesized that MCPB with non-opioid analgesics may effectively prevent PONV.27 However, regarding the short- 
term incidence of PONV, we failed to demonstrate non-inferiority of the OFA group compared to the OSA group in this 
study, but the incidence of PONV in two groups was both low. This can probably be attributed to multimodal 
prophylactic drugs including propofol anesthesia and antiemetic prophylaxis (dexamethasone combined with 5-hydro-
xytryptamine-3 receptor antagonists) given in all participants.28

Figure 4 Box Plots of QoR-40 Scores at 24 hours after Surgery. 
Notes: Box plots represent median (solid lines) and IQR (boxes, 25th and 75th percentiles) values, with the whiskers representing 10th and 90th percentiles and dark spots 
designating fifth and 95th percentiles, respectively. P < 0.05 was considered statistically significant. 
Abbreviations: OSA, opioid-sparing analgesia; OFA, opioid-free analgesia; QoR, quality of recovery; IQR, interquartile range.
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With unspecific symptoms such as headache, nausea and vomiting, the possibility of acute rise in IOP and Porb 
caused by the injection of local anesthetic must be considered. In the present study, it was observed that the use of MCPB 
did not result in a dramatic elevation of IOP or Porb.

This study has several limitations. Firstly, we could not evaluate the real effects of the MCPB by checking the 
akinesia and pain perception because we performed blocks under general anesthesia. However, we chose to perform 
blocks at the end of surgery, rather than the beginning, to avoid disrupting the orbital anatomy. Secondly, injecting 3 to 
5 mL of local anesthetic into the orbit may cause a dramatic increase in periorbital pressure, requiring operators to pay 
attention to the changes of IOP and Prob during the injection process.29 Thirdly, using fentanyl may not be a standard 
protocol to prevent postoperative pain after orbital fracture reconstruction; however, to our knowledge, no optimal 
multimodal analgesia methods have been presented orsearched in the web of science.

In conclusion, both the OFA and OSA strategies offer effective and safe postoperative pain management following 
orbital fracture reconstruction. However, the opioid-free multimodal analgesia strategy, which incorporates MCPB and 
NSAIDs, can improve the quality of early recovery to a greater extent.
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