
Introduction
Hip fracture surgery represents one of the most common 

orthopedic emergencies worldwide, particularly among the 
elderly population, and is associated with substantial morbidity, 
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Introduction: Hip fracture surgery is frequently associated with severe post-operative pain, traditionally managed using opioid-based regimens. 
In elderly patients, opioids are linked to adverse effects such as delirium, respiratory depression, and delayed mobilization. Opioid-sparing 
multimodal analgesia, incorporating non-opioid medications and regional anesthesia techniques, has emerged as a promising alternative. This 
study aimed to compare the efficacy and safety of an opioid-sparing multimodal analgesia regimen with standard opioid-based analgesia in 
patients undergoing hip fracture surgery.
Materials and Methods: This prospective randomized controlled trial enrolled 50 patients aged ≥50 years undergoing operative management 
for hip fractures. Participants were randomized into two groups: Group M (multimodal analgesia, n = 25) and Group S (standard opioid-based 
analgesia, n = 25). Group M received scheduled non-opioid analgesics and a regional nerve block with opioids reserved for rescue, while Group S 
received conventional opioid-centered pain management. Post-operative pain was assessed using the Visual Analog Scale (VAS) at 2, 6, 12, 24, 
and 48 h. Total opioid consumption within 48 h, opioid-related adverse effects, incidence of delirium, time to first mobilization, length of 
hospital stay, and patient satisfaction were recorded.
Results: Baseline characteristics were comparable between groups. Group M demonstrated significantly lower VAS scores at all time points 
(e.g., 24 h: 2.2 ± 0.6 vs. 3.4 ± 0.8; P < 0.001) and reduced 48-h opioid consumption (9.6 ± 3.2 mg vs. 22.8 ± 5.6 mg; P < 0.001). Opioid-related 
adverse effects and post-operative delirium were significantly lower in Group M (12% vs. 36%; P = 0.04). Patients in Group M achieved earlier 
mobilization (27.4 ± 6.8 vs. 39.6 ± 9.2 h; P < 0.001) and had shorter hospital stays (6.1 ± 1.4 vs. 8.3 ± 2.0 days; P < 0.001). Patient satisfaction was 
higher in the multimodal group.
Conclusion: Opioid-sparing multimodal analgesia provides superior pain control with reduced opioid consumption and improved post-
operative outcomes compared with standard analgesia in hip fracture surgery. Its routine adoption may enhance recovery and safety in this high-
risk population.
Keywords: Hip fracture surgery, multimodal analgesia, opioid-sparing, post-operative pain, randomized controlled trial.

Abstract

Learning Point of the Article:
In geriatric hip fracture surgery, multimodal opioid-sparing analgesia should be preferred over conventional opioid-based regimens, as it 

enhances pain control while improving safety, cognitive outcomes, and overall recovery.

Opioid-Sparing Multimodal Analgesia versus Standard Analgesia in Hip 
Fracture Surgery: A Prospective Study
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mortality, and healthcare burden [1]. Patients sustaining hip 
fractures often experience severe acute pain that, if inadequately 
managed, contributes to delayed mobilization, prolonged 
hospital stay, increased risk of complications such as 
pneumonia, thromboembolism, delirium, pressure ulcers, and 
overall poorer functional recovery [2]. Effective post-operative 
analgesia is therefore a cornerstone of perioperative care in hip 
fracture patients. Conventionally, systemic opioids have been 
the mainstay of pain management in this population due to their 
potent analgesic effects and ease of administration [3]. 
However, older adults are especially vulnerable to opioid-
related adverse effects, including respiratory depression, nausea 
and vomiting, constipation, urinary retention, pruritus, 
sedation, and cognitive dysfunction, with post-operative 
delirium being a particularly concerning complication linked to 
increased mortality and long-term functional decline [4]. 
These limitations have prompted growing interest in alternative 
strategies that provide adequate analgesia while minimizing 
opioid exposure.
Multimodal analgesia, which combines agents and techniques 
acting through different mechanisms along the nociceptive 
pathway, has emerged as a promising approach to optimize pain 
control and reduce opioid requirements [5]. Such regimens 
typically incorporate non-opioid systemic medications such as 
acetaminophen, non-steroidal anti-inflammatory drugs 
(NSAIDs), COX-2 (Cyclooxygenase-2) inhibitors, and 
gabapentinoids, along with regional anesthesia techniques 
including peripheral nerve blocks and local infiltration 
analgesia [6].  By targeting multiple pain pathways 
simultaneously, multimodal analgesia aims to achieve superior 
analgesic efficacy with lower doses of individual drugs, thereby 
reducing the incidence of adverse effects [7]. In the context of 
hip fracture surgery, regional techniques such as 
femoral nerve block, fascia iliaca compartment 
block, and pericapsular nerve group (PENG) 
block have demonstrated significant opioid-
sparing effects and improved early post-operative 
comfort [8].Moreover, early mobilization, a key 
determinant of functional recovery and survival 
after hip fracture, is facilitated by effective 
analgesia that does not compromise sensorium or 
motor function [9]. Despite accumulating 
evidence supporting the benefits of multimodal, 
opioid-sparing strategies in elective orthopedic 
procedures, their role in emergency hip fracture 
surgery remains inadequately defined. Many 
institutions continue to rely on conventional 
opioid-centered regimens due to logistical 
constraints, limited availability of trained 
personnel for regional anesthesia, and variability 

in clinical practice [10]. Furthermore, existing studies often 
differ in analgesic protocols, outcome measures, and patient 
populations, making it difficult to draw definitive conclusions 
regarding the optimal pain management strategy for this high-
risk group. Given the increasing global incidence of hip fractures 
with population aging and the heightened emphasis on 
enhanced recovery pathways, there is a critical need for high-
quality randomized controlled trials comparing opioid-sparing 
multimodal analgesia with standard opioid-based regimens in 
hip fracture surgery. Such trials are essential to evaluate not only 
pain scores and opioid consumption but also clinically 
meaningful outcomes including incidence of delirium, post-
operative complications, time to mobilization, length of 
hospital stay, patient satisfaction, and functional recovery. 
Establishing evidence-based analgesic protocols tailored to the 
unique physiological vulnerabilities of elderly hip fracture 
patients has the potential to improve perioperative safety, 
enhance recovery, and reduce healthcare burden. Against this 
background, the present randomized controlled trial is 
designed to compare the efficacy and safety of an opioid-
sparing multimodal analgesia regimen with standard analgesia 
in patients undergoing hip fracture surgery, with the aim of 
determining whether a multimodal approach can provide 
equivalent or superior pain relief while minimizing opioid-
related adverse effects and improving post-operative outcomes.

Materials and Methods

Study design
This study was conducted as a prospective, randomized, 
controlled, parallel-group clinical trial designed to compare the 
efficacy and safety of an opioid-sparing multimodal analgesia 
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Figure 1: Patients in Group M consistently reported significantly lower pain scores at all time 
points, confirming the superior analgesic efficacy of multimodal analgesia.
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regimen with standard opioid-based analgesia in patients 
undergoing hip fracture surgery. The study protocol was 
approved by the Institutional Ethics Committee, and written 
informed consent was obtained from all patients before 
inclusion in the study.

Study setting
The study was carried out in the Department of Orthopedics 
and Anesthesiology of a tertiary care teaching hospital.

Study duration
The study was conducted over a period of 12 months, from 
January 2025 to December 2025. This duration allowed 
adequate recruitment of participants, uniform application of 
interventions, and follow-up for post-operative outcomes 
during the hospital stay.

Participants

Inclusion criteria
• Patients aged ≥50 years
•  D i a g n o s e d  w i t h  u n i l a t e r a l  h i p  f r a c t u r e 
(intertrochanteric, femoral neck, or subtrochanteric)
•  P l a n n e d  f o r  o p e r a t i v e  m a n a g e m e n t 
(hemiarthroplasty, total hip arthroplasty, or internal 
fixation)
• Classified as American Society of Anesthesiologists 
(ASA) physical status I–III
• Provided written informed consent

Exclusion criteria
• Polytrauma patients

• Pathological fractures
• Known allergy or contraindication to study medications
• Chronic opioid use or opioid dependence
• Severe cognitive impairment precluding pain assessment
• Severe hepatic or renal dysfunction
• Coagulopathy or contraindication to regional anesthesia.

Study sampling
A consecutive sampling method was adopted. All eligible 
patients presenting with hip fractures during the study 
period were screened for inclusion. Those fulfilling the 
eligibility criteria and providing informed consent were 
enrolled until the required sample size was achieved. This 
approach ensured feasibility in an emergency surgical 
setting while maintaining representativeness of the target 

population.

Study sample size
The total sample size was fixed at 50 participants. Based on 
feasibility and departmental surgical volume, 50 patients were 
enrolled and randomly allocated into two equal groups of 25 
each. This sample size was considered adequate to demonstrate 
clinically meaningful differences in post-operative pain scores 
and opioid consumption between groups within the available 
study period.

Study groups
Participants were randomly allocated using a computer-
generated randomization sequence into two groups:
• Group M (multimodal analgesia group, n = 25): Patients 
received an opioid-sparing multimodal analgesia regimen 
comprising pre-operative and post-operative paracetamol, 
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Figure 2: Adverse effect.

Time 

interval

Group M 

(Mean±SD)

Group S 

(Mean±SD)
P -value

2 h 3.2±0.9 4.8±1.1 <0.001

6 h 2.9±0.8 4.3±1.0 <0.001

12 h 2.6±0.7 3.9±0.9 <0.001

24 h 2.2±0.6 3.4±0.8 <0.001

48 h 1.9±0.5 2.9±0.7 <0.001

Table 1: Post-operative pain scores (VAS)

VAS: Visual Analog Scale, SD: Standard deviations
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NSAIDs or COX-2 inhibitors (where not contraindicated), and 
a regional nerve block (fascia iliaca or PENG block) 
administered perioperatively, with opioids reserved only as 
rescue analgesia.
• Group S (standard analgesia group, n = 25): Patients received 
conventional opioid-based analgesia, consisting of intravenous 
opioids in the perioperative period along with routine post-
operative opioid administration as per institutional protocol.

Study parameters
The primary outcome parameters included post-operative pain 
intensity measured using the Visual Analog Scale (VAS) at pre-
defined intervals and total opioid consumption within the first 
48 h. Secondary parameters included incidence of post-
operative delirium, occurrence of opioid-related adverse effects 
(nausea, vomiting, sedation, and respiratory depression), time 
to first mobilization, length of hospital stay, and patient 
satisfaction with pain control.

Study procedure
After enrollment, baseline demographic and clinical data were 
recorded. Participants were randomized into either Group M or 
Group S. All patients underwent standard pre-operative 
evaluation and were optimized for surgery. Anesthetic 
technique (spinal or general anesthesia) was standardized 
across both groups. In Group M, a regional nerve block was 
administered preoperatively or immediately postoperatively by 
an experienced anesthesiologist, and non-opioid analgesics 
were initiated according to protocol. In Group S, analgesia relied 
primarily on systemic opioids as per routine practice. 
Postoperatively, patients were monitored in the recovery unit 
and then transferred to the orthopedic ward. Pain management 
followed the assigned group protocol throughout the 
hospital stay.

Study data collection
Data were collected using a structured case record 
form. Pain scores were recorded at 2, 6, 12, 24, and 48 h 
postoperatively using the VAS. Opioid consumption 

was documented in morphine-equivalent doses. 
Patients were assessed daily for signs of delirium using 
a standardized screening tool. Adverse events and 
complications were recorded prospectively. Time to 
first assisted ambulation and total length of hospital 
stay were documented. Patient satisfaction with 
analgesia was assessed on post-operative day 2 using a 
Likert scale.

Data analysis
Data were entered into a spreadsheet and analyzed using 
statistical software. Continuous variables were expressed as 
mean ± standard deviation, while categorical variables were 
presented as frequencies and percentages. Intergroup 
comparisons of continuous variables were performed using the 
independent t-test or Mann–Whitney U test as appropriate. 
Categorical variables were compared using the Chi-square test 
or Fisher’s exact test. A P < 0.05 was considered statistically 
significant. The analysis followed the intention-to-treat 
principle.

Results
A total of 50 patients were enrolled and randomized equally into 
Group M (multimodal analgesia) and Group S (standard 
opioid-based analgesia), with 25 patients in each group.

Baseline characteristics
Both groups were comparable with respect to demographic and 
clinical variables. The mean age was 71.4 ± 8.2 years in Group M 
and 72.1 ± 7.9 years in Group S (P = 0.74). Sex distribution was 
similar (14/11 male/female in Group M vs. 13/12 in Group S; 
P = 0.78). Mean body mass index did not differ significantly 
between groups (23.6 ± 3.1 vs. 24.1 ± 3.4 kg/m2; P = 0.56). 
ASA physical status distribution (I/II/III) was comparable 
(5/14/6 vs. 6/13/6; P = 0.93), as was fracture type distribution 
(IT/FN/ST: 12/9/4 vs. 11/10/4; P = 0.95). These findings 
confirm adequate randomization and baseline homogeneity.

Intraoperative characteristics
Operative duration was comparable between the two groups 
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Parameter Group M Group S P -value

Total opioid dose 

(mg morphine 

equivalents)

9.6±3.2 22.8±5.6 <0.001

Table 2: Total opioid consumption (first 48 h)

Parameter Group M Group S P -value

Time to 

ambulation (h)
27.4±6.8 39.6±9.2 <0.001

Table 3: Time to first mobilizations
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(86.2 ± 14.5 min in Group M vs. 88.9 ± 15.1 min in Group S; P = 
0.52). The proportion of patients receiving spinal versus 
general anesthesia was similar (18/7 vs. 17/8; P = 0.77). 
However, intraoperative opioid consumption was significantly 
lower in Group M (4.1 ± 1.3 mg morphine equivalents) 
compared to Group S (7.6 ± 2.0 mg; P < 0.001), demonstrating 
an early opioid-sparing effect.

Post-operative pain scores
Group M consistently demonstrated significantly lower VAS 
pain scores at all post-operative time intervals (Table 1 and Fig. 
1). At 2 h, mean VAS scores were 3.2 ± 0.9 in Group M versus 4.8 
± 1.1 in Group S (P < 0.001). Similar statistically significant 
differences were observed at 6 h (2.9 ± 0.8 vs. 4.3 ± 1.0), 12 h 
(2.6 ± 0.7 vs. 3.9 ± 0.9), 24 h (2.2 ± 0.6 vs. 3.4 ± 0.8), and 48 h 
(1.9 ± 0.5 vs. 2.9 ± 0.7), all with P < 0.001.

Total opioid consumption
Total opioid consumption during the first 48 post-operative 
hours was significantly lower in Group M (9.6 ± 3.2 mg 
morphine equivalents) compared to Group S (22.8 ± 5.6 mg; P 
< 0.001) (Table 2), confirming a substantial opioid-sparing 
benefit.

Opioid-related adverse effects
The incidence of opioid-related side effects was significantly 
higher in Group S. Nausea/vomiting occurred in 4 patients 
(16%) in Group M versus 11 patients (44%) in Group S (P = 
0.03). Excessive sedation was observed in 2 patients (8%) in 
Group M and 9 patients (36%) in Group S (P = 0.02). 
Constipation was reported in 5 patients (20%) in Group M and 
13 patients (52%) in Group S (P = 0.02). Respiratory 
depression occurred in 3 patients (12%) in Group S and none in 
Group M, although this difference did not reach statistical 
significance (P = 0.07) (Fig. 2).

Post-operative delirium
Post-operative delirium was significantly less frequent in Group 

M (3 patients, 12%) compared to Group S (9 patients, 
36%) (P = 0.04), suggesting a cognitive benefit associated 
with reduced opioid exposure.

Functional recovery
Time to first mobilization was significantly shorter in 
Group M (27.4 ± 6.8 h) compared to Group S (39.6 ± 9.2 
h; P < 0.001) (Table 3), indicating enhanced early 
functional recovery.

Length of hospital stay
The mean length of hospital stay was significantly reduced in 
the multimodal group (6.1 ± 1.4 days) compared to the 
standard analgesia group (8.3 ± 2.0 days; P < 0.001), reflecting 
faster overall recovery and decreased healthcare utilization.

Rescue analgesia requirement
A significantly lower proportion of patients in Group M 
required rescue opioid analgesia (7 patients, 28%) compared to 
Group S (19 patients, 76%; P < 0.001) (Table 4). In addition, 
the mean number of rescue doses was significantly lower in 
Group M (1.1 ± 0.6) versus Group S (3.4 ± 1.2; P < 0.001).

Patient satisfaction
Patient satisfaction scores favored the multimodal analgesia 
group. In Group M, 15 patients reported being very satisfied 
and 8 satisfied, compared to 6 very satisfied and 10 satisfied in 
Group S. Dissatisfaction was reported by 3 patients in Group S 
and none in Group M. The difference in satisfaction levels was 
statistically significant (P = 0.002).
Overall, multimodal analgesia demonstrated superior analgesic 
efficacy, significant opioid-sparing effects, fewer opioid-related 
adverse events,  reduced delir ium incidence, earlier 
mobilization, shorter hospital stay, and higher patient 
satisfaction compared to standard opioid-based analgesia.

Discussion
The present randomized controlled trial demonstrated that an 
opioid-sparing multimodal analgesia regimen provided 
superior post-operative outcomes compared with standard 
opioid-based analgesia in patients undergoing hip fracture 
surgery. Both groups in the present study were comparable at 
baseline with respect to age (71.4 ± 8.2 vs. 72.1 ± 7.9 years), sex 
distribution, ASA status, and fracture pattern, confirming 
ad eq u ate  ran d o m i z at i o n  an d  m i n i m i z i ng  ba sel i n e 
confounding. Despite similar operative duration (86.2 ± 14.5 
vs. 88.9 ± 15.1 min) and anesthetic techniques, the multimodal 

Parameter Group M Group S P -value

Patients requiring 

rescue opioid
7 (28%) 19 (76%) <0.001

Number of rescue 

doses (mean)
1.1±0.6 3.4±1.2 <0.001

Table 4: Requirement of rescue analgesia
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group required significantly lower intraoperative opioids (4.1 ± 
1.3 vs. 7.6 ± 2.0 mg morphine equivalents, P < 0.001), indicating 
an early opioid-sparing effect. This benefit persisted 
postoperatively, with consistently lower VAS scores at all 
measured intervals. At 2 h, pain scores were 3.2 ± 0.9 in the 
multimodal group versus 4.8 ± 1.1 in the standard group; at 24 
h, 2.2 ± 0.6 versus 3.4 ± 0.8; and at 48 h, 1.9 ± 0.5 versus 2.9 ± 0.7, 
all showing highly significant differences (P < 0.001). These 
findings indicate that multimodal analgesia not only reduces 
opioid exposure but also achieves superior and sustained pain 
control. Total opioid consumption over 48 h was markedly 
lower in the multimodal group (9.6 ± 3.2 mg vs. 22.8 ± 5.6 mg, P 
< 0.001), representing more than a 50% reduction. This 
substantial decrease is clinically important in elderly hip 
fracture patients, who are particularly vulnerable to opioid-
related adverse effects. In the present study, nausea and 
vomiting occurred in 16% of multimodal patients compared 
with 44% in the standard group, excessive sedation in 8% versus 
36%, and constipation in 20% versus 52%. Although respiratory 
depression was observed only in the standard group (12%), the 
difference did not reach statistical significance, likely due to the 
limited sample size. These findings emphasize the safety 
advantage of opioid-sparing strategies. A particularly important 
observation was the significantly lower incidence of post-
operative delirium in the multimodal group (12% vs. 36%, P = 
0.04), a complication strongly associated with poor outcomes 
after hip fracture surgery. Reduced opioid exposure, improved 
pain control, and less sedation likely contributed to better 
cognitive stability. Functional recovery also favored the 
multimodal approach, with earlier ambulation (27.4 ± 6.8 vs. 
39.6 ± 9.2 h, P < 0.001) and shorter hospital stay (6.1 ± 1.4 vs. 
8.3 ± 2.0 days, P < 0.001), reflecting faster recovery and reduced 
healthcare burden. The need for rescue analgesia further 
highlighted the effectiveness of multimodal pain control, as 
only 28% of patients in the multimodal group required rescue 
opioids compared with 76% in the standard group, with fewer 
rescue doses (1.1 ± 0.6 vs. 3.4 ± 1.2, P < 0.001). Patient 
satisfaction mirrored these objective benefits, with a greater 
proportion of patients in the multimodal group reporting being 
“very satisfied” (15 vs. 6). These findings align with and extend 
observations from prior studies. Padilla et al. [11] reported that 
an opioid-sparing protocol in total hip arthroplasty significantly 
reduced inpatient opioid consumption (14.6 ± 16.7 vs. 25.7 ± 
18.8 MME (Morphine Milligram Equivalent)/day, P < 0.001) 
and post-discharge opioid use (13.9 ± 24.2 vs. 80.1 ± 55.9 
MME, P < 0.001), while maintaining equivalent pain scores and 
patient-reported outcomes compared with traditional 
protocols. Although Padilla et al. [11] found no significant 
difference in VAS trajectories between cohorts (P = 0.463), the 
present study demonstrated significantly lower pain scores at all 

post-operative time points. This difference may reflect the 
emergency nature of hip fracture surgery and the higher 
baseline pain burden in this population, where regional 
techniques and structured multimodal regimens exert a more 
pronounced analgesic benefit. The magnitude of opioid 
reduction in the present study (9.6 vs. 22.8 mg in 48 h) is 
consistent with the substantial reductions reported by Padilla et 
al., [11] reinforcing the concept that opioid-sparing strategies 
can meaningfully decrease opioid exposure without 
compromising analgesia. Lim et al. [12] conducted a large 
retrospective comparative study of hip fracture patients and 
demonstrated that implementation of a standardized 
multimodal protocol resulted in lower post-operative pain 
scores (6-h VAS 1.9 vs. 2.9; 24-h 2.0 vs. 2.4; 48-h 1.7 vs. 2.2; all P 
≤ 0.001) and reduced 48-h opioid use (5.5 vs. 13.3 mg, P = 
0.014). These values closely parallel the findings of the present 
trial, where 48-h pain scores were 1.9 versus 2.9 and opioid 
consumption was 9.6 versus 22.8 mg. The congruence between 
these datasets strengthens the external validity of the present 
findings and supports the adoption of multimodal analgesia as a 
standard of care in geriatric hip fracture patients.
Stone et al., [13] demonstrated that isolated substitution of 
intravenous acetaminophen for oral acetaminophen did not 
reduce opioid utilization and was associated with slightly higher 
opioid use, increased costs, and higher naloxone use. Their 
results underscore that opioid-sparing analgesia is not achieved 
through a single pharmacologic change but requires a 
comprehensive, protocol-driven multimodal strategy 
incorporating regional anesthesia and systematic non-opioid 
adjuncts. The present study, which integrated regional blocks 
and scheduled non-opioid medications, achieved meaningful 
reductions in opioid use and adverse effects, illustrating the 
importance of a holistic approach rather than reliance on a 
single agent. Chassery et al. [14] compared opioid-free 
anesthesia with opioid-sparing anesthesia in day-case total hip 
arthroplasty and found no difference in 24-h opioid 
consumption (12 [0–25] vs. 16 [0–30] mg, P = 0.7) and similar 
pain scores and recovery profiles. These findings suggest that 
complete intraoperative avoidance of opioids does not 
necessarily confer additional benefit over opioid-sparing 
strategies. In contrast, the present study demonstrated that a 
pragmatic multimodal regimen, rather than absolute opioid 
elimination, yields clinically significant improvements in pain, 
opioid consumption, and functional recovery in a frail 
emergency surgical population.
Feng et al. [15] similarly reported that implementation of an 
opiate-sparing protocol in primary total hip arthroplasty 
reduced total opioid use (75.55 ± 121.07 vs. 57.10 ± 87.48 
MME, P < 0.001) while maintaining comparable pain scores 
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and functional outcomes. Although Feng et al. [15] noted 
statistically significant differences in early pain scores, these 
were not clinically meaningful, reinforcing that the primary 
value of opioid-sparing protocols lies in reducing opioid burden 
without compromising analgesia. The present trial advances 
this concept by demonstrating that, in hip fracture surgery, 
multimodal analgesia can achieve both reduced opioid 
consumption and superior pain control, likely due to the high 
nociceptive load and vulnerability of this patient group. 
Collectively, the present findings, when viewed alongside prior 
evidence, suggest that multimodal analgesia is particularly 
advantageous in hip fracture surgery, where pain is severe, 
patients are elderly, and the risks of opioid-related morbidity are 
substantial. Unlike elective arthroplasty populations, hip 
fracture patients often present with acute pain, limited 
physiological reserve, and high susceptibility to delirium, 
making the benefits of opioid minimization more clinically 
apparent. The reduction in delirium from 36% to 12%, earlier 
mobilization by over 12 h, and shortening of hospital stay by 
more than 2 days observed in the present study highlight 
outcomes that extend beyond analgesia alone and influence 
survival, independence, and healthcare utilization. While 
limitations include the single-center design and modest sample 
size, the consistency of benefit across multiple clinically 
meaningful endpoints strengthens the conclusions. In 
summary, the present randomized trial demonstrates that 
opioid-sparing multimodal analgesia in hip fracture surgery 
achieves lower pain scores, markedly reduced opioid 
consumption, fewer adverse effects, reduced delirium, earlier 
mobilization, shorter hospital stay, and higher patient 
satisfaction compared with standard opioid-based analgesia. 
These results are concordant with and supported by existing 
literature, and they provide strong justification for integrating 
structured multimodal analgesic protocols into routine 
perioperative care for hip fracture patients.
Despite the promising findings, the present study has several 
limitations. The relatively small sample size (n = 50) may limit 
statistical power and generalizability, while the single-center 
design restricts external validity across different healthcare 
settings. The follow-up period was confined to the hospital stay, 
precluding assessment of long-term outcomes such as 

functional recovery, chronic pain, and late complications. 
Heterogeneity in surgical procedures (hemiarthroplasty, total 
hip arthroplasty, and internal fixation) may have introduced 
variability in pain and recovery profiles. In addition, the use of 
different regional anesthesia techniques (fascia iliaca and 
PENG blocks) could have influenced analgesic efficacy. The 
absence of double blinding introduces potential observer and 
patient bias, particularly in subjective measures such as pain 
scores and satisfaction. Functional outcomes were not assessed 
using standardized scoring systems like the Harris Hip Score, 
limiting the depth of recovery evaluation. The use of 
consecutive sampling and exclusion of patients with severe 
comorbidities or cognitive impairment may have introduced 
selection bias and reduced applicability to the broader geriatric 
population. Furthermore, no cost-effectiveness analysis was 
performed and minor variability in the multimodal analgesia 
protocol.

Conclusion
This randomized controlled trial demonstrates that an opioid-
sparing multimodal analgesia regimen offers clear advantages 
over standard opioid-based analgesia in patients undergoing hip 
fracture surgery, providing superior and sustained pain relief 
while significantly reducing opioid consumption. The 
multimodal approach was associated with fewer opioid-related 
adverse effects, a lower incidence of post-operative delirium, 
earlier mobilization, shorter hospital stay, and higher patient 
satisfaction, all of which are critical determinants of recovery in 
the elderly hip fracture population. These findings underscore 
the clinical value of integrating regional anesthesia and non-
opioid adjuncts into routine perioperative care and support the 
adoption of structured multimodal analgesic protocols as a safer 
and more effective standard for pain management in hip 
fracture surgery.

Clinical Message

In geriatric hip fracture surgery, multimodal opioid-sparing 
analgesia should be preferred over conventional opioid-based 
regimens, as it enhances pain control while improving safety, 
cognitive outcomes, and overall recovery.
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