
Introduction
Total hip arthroplasty (THA) is a common surgery aimed at 
alleviating pain and restoring function in patients with hip joint 

disorders such as osteoarthritis [1]. Traditionally, post-operative 
pain management for THA has relied on opioids [2]. While 
effective, opioids are associated with adverse side effects, 
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Introduction: Introduction: Total hip arthroplasty (THA) is a procedure widely used to relieve pain and restore mobility in patients with hip 
joint disorders such as osteoarthritis. Traditionally, post-operative pain management has depended on opioids. However, growing concerns 
about opioid-related side effects and the risk of long-term opioid dependence have led to an increased interest in opioid-sparing approaches. 
Although regional anesthesia and non-opioid pharmacologic options show promise, studies report that opioid-free anesthesia is achieved in only 
46.7% and 12% of cases, respectively. With a rising number of patients expressing a desire to avoid opioids due to fear of addiction, our team 
developed a patient-controlled opioid-free surgical pathway (PCOFSP). This pathway is based on a patient-specific, multidisciplinary approach 
that includes care coordination across the perioperative team, targeted education for patients and staff, patient identification on the day of 
surgery facilitated by opioid-free wristbands and chart labels, and a special order set ensuring the use of non-opioid analgesics with multimodal 
care, regional anesthesia, and complementary techniques. Each care plan is personalized to address both the physical and the emotional aspects 
of pain.
Case Report: A 67-year-old Caucasian male with bilateral hip osteoarthritis elected to undergo a left THA, followed 5 months later by a right 
THA. On both occasions, he declined the use of opioids. Initially, the patient was not identified for the PCOFSP because the surgeon had not 
agreed to the regional anesthesia program requirement. After the patient firmly requested an opioid-free experience and the surgeon agreed to 
regional anesthesia, he was enrolled. For his left THA, the patient used mindful breathing, ice therapy, and aromatherapy with Elequil 
Aromatabs® Lavender-Peppermint (Beekley Corporation, Bristol, CT). For the right THA, although regional anesthesia was not requested, the 
patient again refused opioids. The surgical and acute pain teams collaborated, and the nurse practitioner developed a personalized care plan, 
incorporating mindful breathing, aromatherapy, NeuroCuple™ patches (nCap Medical LLC, Heber City, UT), and lidocaine patches.
Conclusion: This case illustrates that the PCOFSP can enable patients to successfully undergo opioid-free THA. Although patients can choose 
different complementary techniques for each surgery, the proposed multidisciplinary and multimodal approach represents an effective strategy.
Keywords: Opioid, opioid-free, hypnosis, acupuncture, auriculotherapy, nanotechnology, acute pain, surgery.

Abstract

Learning Point of the Article:
The patient-controlled opioid-free surgery program (PCOFSP) demonstrates that total hip arthroplasty can be successfully performed 
without opioids through a patient-specific, multidisciplinary approach that addresses both the physical and the psychological aspects of pain.
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including respiratory depression, nausea, vomiting, and a 
substantial risk of long-term dependence [3, 4, 5]. Increasing 
concerns surrounding these adverse effects, combined with a 
growing public and clinical interest in reducing opioid reliance, 
have prompted the development of alternative perioperative 
strategies. In this context, opioid-free surgical models have 
emerged as an innovative response to the opioid crisis [6, 7, 8, 9, 
10, 11].
Emerging evidence supports the feasibility of opioid-free 
anesthesia using multimodal approaches, including regional 
anesthesia, acetaminophen, non-steroidal anti-inflammatories, 
gabapentinoids, ketamine, and lidocaine [6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19]. Regional anesthesia has been shown 
to reduce intraoperative opioid requirements and improve early 
post-operative pain control, though studies report variable 
success in completely eliminating opioid use, with opioid-free 
anesthesia achieved in only 46.7% of cases with regional 
techniques and 12% using multimodal pharmacologic 
protocols alone [8, 20]. These findings highlight the limitations 
of pharmacologic strategies in addressing both the 
physiological and psychological components of pain, 
reinforcing the need for complementary, patient-centered 
approaches.
Complementary interventions such as mindfulness-based 
techniques, aromatherapy, music therapy, hy pnosis, 
acupuncture, auriculotherapy, and emerging technologies such 
as nanotechnology-based patches have demonstrated efficacy 
in reducing perioperative pain and anxiety [21, 22, 23, 24, 25, 
26, 27, 28, 29, 30]. For example, mindful breathing and guided 
relaxation can reduce sympathetic activation and improve pain 
tolerance [21], while aromatherapy and music therapy provide 
sensory distraction and promote relaxation, contributing to 
reductions in perceived pain and post-operative opioid 
requirements [22, 26]. Auriculotherapy and acupuncture have 
also shown promising results for prolonged pain control and 
anxiety management [23, 25, 29], and devices such as the 
NeuroCuple™ patch offer adjunctive pain relief through 
localized nanotechnology-based modulation of inflammation 
and nociceptive signaling [27].
Psychological comorbidities, including anxiety and mood 
disorders, are associated with increased post-operative pain and 
higher opioid consumption [31, 32]. Interventions that address 
both psychological and physical pain have demonstrated 
synergistic benefits, improving recovery outcomes and patient 
satisfaction [28, 33]. Patient engagement and shared decision-
making are critical factors in successful opioid-free pathways, 
enabling patients to select tailored strategies and enhancing 
adherence to non-opioid pain management plans [34,35]. 
Digital cognitive-behavioral tools, such as RxWell, have been 

integrated into perioperative care to further support patients’ 
psychological preparedness and resilience [33, 36].
Although opioid-sparing strategies are well studied [6, 37, 38, 
39, 40], reports of complete opioid-free THA remain limited 
[40, 41]. Case reports suggest that regional anesthesia 
combined with multimodal therapy can achieve opioid-free 
outcomes in select patients, but success depends on careful 
patient selection, education, interdisciplinary collaboration 
[40, 41], and a comprehensive multimodal approach including 
complementary techniques. The patient-controlled opioid-free 
surgical pathway (PCOFSP) addresses this gap by combining 
personalized multimodal analgesia with structured patient 
engagement, interdisciplinary collaboration, and flexible 
complementary interventions, providing a reproducible 
framework for successful opioid-free surgical outcomes in 
highly motivated patients who opt for an opioid-free surgical 
experience.
Unlike traditional opioid-sparing protocols, the PCOFSP was 
designed with the goal of allowing patients to completely avoid 
opioids throughout their surgical experience. The pathway 
empowers patients to make informed choices regarding pain 
management and provides a personalized care plan that 
integrates regional anesthesia and non-opioid medications with 
multimodal care and a suite of complementary techniques. 
These techniques include mindf ul  breathing [21], 
aromatherapy [26], music therapy [22], auriculotherapy [23], 
hypnosis [24], acupuncture [25], nanotechnology patches 
[27], and digital cognitive-behavioral tools such as RxWell to 
preoperatively target both the physiological and psychological 
dimensions of pain [33, 36].
This paper presents the case study of a 67-year-old male patient 
who underwent two successful opioid-free THAs within 5 
months. This case not only underscores the feasibility of 
opioid-free surgical care but also demonstrates how positive 
patient experiences can influence clinical practices and drive 
broader institutional change.

Case Report
A 67-year-old male patient (weight: 80.3 kg; height: 167.6 cm) 
with no known drug allergies was scheduled for elective right 
THA. His medical history included hypertension, benign 
prostatic hyperplasia status post-transurethral resection of the 
prostate, and bilateral hip osteoarthritis. He reported no known 
drug allergies and expressed a strong desire to avoid opioid 
medications during his surgery and recovery.

Left hip procedure
During his initial surgical consultation, the patient requested 
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that the orthopedic surgeon avoid prescribing opioids. At that 
time, the surgeon did not routinely use regional anesthesia, a 
prerequisite for participation in the PCOFSP. As a result, the 
patient was not initially screened for opioid avoidance.
However, upon the patient explicitly voicing his preferences, 
the surgeon agreed to consult the acute pain service and 
supported the use of regional anesthesia. The patient was 
referred to the PCOFSP and received structured education 
from the nurse practitioner (NP) about available non-opioid 
strategies. He consented to the program and selected mindful 
breathing, ice therapy, and aromatherapy using the Lavender-
Peppermint Elequil® Aromatab (Beekley Corporation, Bristol, 
CT).
On the day of surgery, an electronic power plan reflecting the 
patient’s preference for opioid avoidance and selected 
complementary techniques was implemented. An “opioid-free” 
wristband and chart sticker were applied to indicate opioid 
refusal. Next, the patient received oral acetaminophen 1000 mg, 
celecoxib 400 mg, and gabapentin 600 mg after peripheral 
intravenous access was established, and vital signs were 
continuously monitored. After proper positioning of the patient 
and under ultrasound guidance (FUJIFILM Sonosite, Bothell, 
WA), a single-injection lumbar plexus nerve block was 
performed on his left side with a total dose of 2 mg of 
intravenous midazolam for sedation, followed by an additional 
2 mg at the time of the patient’s transfer to the operating room. A 
total of 30 mL of 0.375% bupivacaine was administered 
incrementally at the level of the lumbar plexus under direct 
visualization.
Intraoperatively, spinal anesthesia was performed using a 24-
gauge pencil-point needle (B. Braun, Bethlehem, PA) with 
intrathecal administration of 1.6 mL of 0.75% bupivacaine. The 
patient received lidocaine 60 mg, cefazolin 2 g, dexamethasone 
4 mg, ketamine 20 mg, phenylephrine 80 mcg in divided doses, 
norepinephrine 38.4 mcg in divided doses, ephedrine sulfate 30 
mg in divided doses, magnesium sulfate 2 g, tranexamic acid 
2000 mg, ondansetron 4 mg, and propofol 513.42 mg.
Po sto p erat i ve l y,  t h e  pat i ent  rece i ved  i nt raven o u s 
acetaminophen 1000 mg and oral ibuprofen 800 mg in the 
recovery room, where a pain score of 1/10 was recorded. Upon 
transferring to the inpatient unit, his pain increased to a score of 
2. By post-operative day (POD) 1, the patient reported a pain 
score of 0; his pain was managed through scheduled multimodal 
analgesia and the use of non-pharmacologic interventions: 
Mindful breathing, ice therapy, and aromatherapy using the 
L avender-Pepper mint  Elequi l®  A romatab (Beekley 
Corporation, Bristol, CT).
The patient’s discharge regimen included oral acetaminophen 

500 mg (two tablets every 8 h for 15 days), aspirin 81 mg twice 
daily for 35 days, cefadroxil 500 mg every 12 h for 7 days, 
docusate 100 mg twice daily for 10 days, ibuprofen 800 mg 
every 8 h for 10 days, and ondansetron 4 mg every 8 h as needed.

Right hip procedure
Five months after the initial left THA, the patient underwent 
the contralateral THA using the same regional anesthesia 
approach. Although the operating surgeon had not initially 
planned a regional nerve block, the patient requested opioid-
free surgery on the day of the procedure. In response, the 
orthopedic surgeon contacted the acute pain team, and an NP 
connected directly with the patient to develop a revised patient-
controlled plan.
For his right THA, the patient chose mindful breathing, 
aromatherapy, and the addition of a nanotechnology 
NeuroCuple™ patch (nCap Medical LLC, Heber City, UT), 
along with lidocaine patches. While the anesthetic technique 
and pre-operative medications remained consistent with those 
from the first surgery, the right THA incorporated enhanced 
complementary techniques aligned with the patient’s evolving 
preferences.
On the day of surgery, the same complementary techniques 
used for the left THA, mindful breathing, and aromatherapy, 
were implemented. However, at the patient’s request, the 
aromatherapy was changed from Lavender-Peppermint 
Elequil® Aromatabs to Lavender-Sandalwood Elequil® 
Aromatab (Beekley Corporation, Bristol, CT).
Intraoperative medications included lidocaine 60 mg, cefazolin 
2 g, dexamethasone 4 mg, ketamine 20 mg, ephedrine sulfate 20 
mg, magnesium sulfate 2 g, phenylephrine 720 mcg in divided 
doses, ondansetron 4 mg, tranexamic acid 2000 mg, and 
propofol 343.235 mg.
In the post-anesthesia care unit, one NeuroCuple™ patch was 
applied at the incision site, and the patient was educated on its 
use. He also received intravenous acetaminophen 1000 mg. A 
transdermal lidocaine patch was applied for 12-h on/off cycles. 
Pain scores remained at 0 during initial recovery but increased 
to 4 upon transfer to the inpatient unit, and to 7 by POD 1.
Pain was managed with a scheduled regimen of oral 
acetaminophen 1000 mg every 6 h, celecoxib 200 mg twice 
daily, and continued use of the NeuroCuple™ and lidocaine 
patches. Discharge prescriptions were similar to those from the 
first surgery; however, the patient demonstrated greater 
consistency with non-opioid interventions and increased 
engagement with complementary modalities, particularly the 
NeuroCuple™ patch, which he requested to continue using at 
home during physical therapy. He noted that his pain was more 
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intense during rehabilitation after the left hip surgery 5 months 
prior.

Discussion
The PCOFSP was developed to offer an opportunity for 
patients to avoid opioids with the goal of undergoing opioid-
free surgery. The core of this program is based on the use of 
regional anesthesia and a multimodal approach to pain 
management [12, 13, 14, 15, 16, 17, 18, 19].
Although regional anesthesia and multimodal care are often 
used to minimize opioids, evidence shows that regional 
anesthesia achieves opioid-free anesthesia in only 46.7% and 
12% of cases, respectively. The predictive value of these 
approaches for a given patient remains to be established [8, 20]. 
Therefore, the reported success rate of these techniques is not 
enough to reliably satisfy a patient’s request for opioid-free 
surgery.
The PCOFSP expands on traditional approaches by 
incorporating validated complementary techniques, enhancing 
interdisciplinary communication, and ensuring proper patient 
identification and follow-up. This comprehensive strategy 
addresses both physical and psychological factors influencing 
surgical pain. Evidence supports the concept that mood 
disorders can increase post-operative pain and opioid 
requirement [31, 32]
The patient chose aromatherapy and mindful breathing during 
both surgeries, utilizing techniques specifically aimed at 
managing the psychological component of pain. For his first 
surgery (left THA), he expanded his non-pharmacologic 
regimen to include transdermal lidocaine patches and 
NeuroCuple™ patches, which utilize nanotechnology [27]. His 
request to modify the aromatherapy scent postoperatively 
illustrates the model’s flexibility in addressing both the physical 
and emotional aspects of pain. For his second surgery (right 
THA), he again incorporated transdermal lidocaine and 
NeuroCuple™ patches into his regimen. In addition, he 
requested a change in aromatherapy scent from Lavender 
Sandalwood Elequil® Aromatabs to Lavender Peppermint 
Elequil® Aromatabs. Evidence suggests that combining 
complementary modalities can produce synergistic effects, 
addressing pain and anxiety through multiple mechanisms and 
ultimately improving patient outcomes [28].
One notable aspect of this case is the importance of a team 
approach [42]. The patient was initially not identified for the 
PCOFSP due to the surgeon’s reluctance to use regional 
anesthesia, which is a program requirement. However, after the 
patient firmly requested an opioid-free experience and the 
surgeon agreed to proceed with a lumbar plexus block and 

spinal anesthesia, he was referred to our team and enrolled in the 
pathway. After this surgeon/patient interaction, the surgeon 
requested that all his patients be systematically approached 
before surgery by the NP, with the understanding that the same 
approach would be used if the patient requested an opioid-free 
surgery. This prompted a collaborative discussion among the 
care team and led to a revised anesthetic plan. This highlights 
the potential for the PCOFSP to not only benefit individual 
patients but also influence broader institutional practices, 
encouraging more widespread adoption of opioid-sparing 
strategies.
The patient’s decision to pursue the same opioid-free approach 
for his right THA highlights the significance of shared decision-
making and positive reinforcement from previous successful 
experience [34]. This highlights the fact that a well-supported 
initial encounter with the opioid-free model can foster repeat 
participation, with patient satisfaction being a key recruitment 
tool.
Recruitment into the PCOFSP relies heavily on informed 
patient engagement and interdisciplinary collaboration. The 
NP plays a central role by providing structured pre-operative 
counseling and education, explaining pharmacologic and non-
pharmacologic options, and reinforcing strategies to manage 
pain and anxiety. This shared decision-making process 
empowers patients to maintain confidence in their ability to 
recover without opioids and ensures that they are well prepared 
for post-operative expectations. Importantly, the PCOFSP does 
not exclude patients based on medical complexity but instead 
evaluates their physiological readiness and psychological 
preparedness. A crucial element is assessing not only the 
patient’s physiological suitability, but also their belief in their 
ability to succeed without opioids.
Existing literature on opioid-free post-operative pain 
management shows mixed results, with most studies reporting 
no significant differences in outcomes, though some highlight 
better pain relief with non-opioid inter vention [7]. 
Furthermore, very few studies to date have examined 
combining non-pharmacologic adjuncts with multimodal 
analgesia, which may be key in optimizing outcomes for opioid-
free recovery [22, 27, 29, 30, 35]. While existing studies on 
opioid-sparing approaches for THA typically focus on opioid 
avoidance during the intraoperative phase, few have 
demonstrated complete opioid avoidance throughout the 
entire post-operative period [6, 37, 38, 39]. In addition, only 
one case study has examined how combining different regional 
blocks can optimize analgesic coverage and eliminate the need 
for opioids postoperatively [40].
Limitations of this case study include the fact that it is based on a 
single patient. As with any case report, studies involving larger 
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Clinical Message

This case illustrates the feasibility and effectiveness of a PCOFSP in 
total hip arthroplasty, demonstrating that individualized, 
multidisciplinary pain management by combining regional 
anesthesia, non-opioid medications, and complementary 
techniques can support successful opioid-free recovery. The 
PCOFSP is a promising model for other specialties seeking to reduce 
opioid exposure while maintaining effective pain control, 
reinforcing that patient engagement is not only beneficial but also 
essential. Importantly, it highlights how patient advocacy and 
interdisciplinary collaboration can influence provider practice and 
institutional culture, offering a model for opioid-free surgical care 
across specialties.

numbers of patients are required to better assess the proposed 
PCOFSP. Another limitation is the lack of a control group; in 
this context, a control would be defined as a patient refusing 
opioids and undergoing surgery. Such patients may decline 
opioids when conscious but are still at risk of receiving them 
during anesthesia or recovery because of communication gaps 
or the absence of a systematic approach for managing surgical 
patients who refuse opioids. Our experience with this challenge 
led to the development of the PCOFSP program.
In this case, outcomes were assessed only during the immediate 
perioperative and early recovery periods, without long-term 
data on pain recurrence, functional recovery, or complications. 
The patient’s high motivation and explicit refusal of opioids 
introduces selection bias, and the variability in complementary 
modalities used limits attribution of outcomes to specific 
interventions. Standardized functional assessments, such as 
WOMAC, HOOS, or SF-36,  were not applied,  and 
implementation depended on surgeon and institutional 
willingness, which may restrict broader applicability. Economic 
analyses of multimodal and complementary techniques were 
not included, and potential publication bias must be 
acknowledged.
Nevertheless, this case demonstrates the feasibility of a 
PCOFSP, highlighting the value of structured multidisciplinary 
care, patient engagement, and individualized multimodal 
strategies. Future studies incorporating larger cohorts, control 
groups, standardized outcome measures, longitudinal follow-
up, and cost-effectiveness analyses are needed to validate the 
effectiveness and generalizability of the PCOFSP across diverse 
surgical populations and settings.
As the first known report of a successful patient-controlled, 
opioid-free pathway for bilateral hip arthroplasties, this case is 
highly relevant to orthopedic surgery and perioperative care. Its 
implications, however, extend across multiple surgical 

specialties. Since the PCOFSP’s launch in May 2024, early 
outcomes have demonstrated both efficacy and scalability. As of 
this report, 74% of all ambulatory participants (133 of 179) 
have completed their surgeries without opioids. Specifically, 
82.5% (33 of 40) of patients undergoing THA avoided opioids.

Conclusion
This case highlights the importance of a personalized, 
multidisciplinary approach integrating regional anesthesia, 
non-opioid pharmacologic therapy, and complementary 
techniques, education, and teamwork to satisfy a patient’s 
request to undergo an opioid-free surgery for THA.
Beyond avoiding opioids, this case also shows how a patient-
centered, controlled program based on a multidisciplinary 
approach that addresses both the physical and psychological 
aspects of surgical pain provides a replicable framework that 
extends across surgical specialties and contributes to broader 
institutional change, offering valuable insights for advancing 
pain management and promoting adoption of patient-driven, 
opioid-free perioperative care models.
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