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ABSTRACT 

Background: Obesity has become a global health concern, with bariatric surgery, especially sleeve 

gastrectomy, emerging as a leading intervention for sustainable weight loss. Managing perioperative pain 

in these patients poses unique challenges, particularly when postoperative intensive care unit (ICU) 

admission is anticipated due to comorbidities or complex surgical courses. Traditionally, opioid-based 

analgesia has been the mainstay for perioperative pain management. However, opioid use is associated 

with several adverse effects, including respiratory depression, postoperative ileus, delirium, and 

increased risk of prolonged ICU stay—complications particularly hazardous for bariatric patients who 

often have underlying obstructive sleep apnea and respiratory compromise. In recent years, opioid-free 

analgesia protocols, employing multimodal analgesic strategies such as regional anesthesia, non-

steroidal anti-inflammatory drugs, acetaminophen, and adjuncts like dexmedetomidine, ketamine, and 

gabapentinoids, have gained prominence. These protocols aim to optimize pain control while minimizing 

opioid-related side effects, potentially enhancing postoperative recovery, reducing ICU and hospital 

length of stay, and improving patient satisfaction. However, the comparative efficacy and safety of opioid 

versus opioid-free approaches in the context of bariatric sleeve gastrectomy, especially for those 

requiring ICU care, remain a subject of ongoing investigation. This review aims to comprehensively 

compare clinical outcomes associated with opioid and opioid-free analgesia protocols in sleeve 

gastrectomy patients admitted to the ICU postoperatively. Key outcome domains explored include 

efficacy of pain control, rates of common complications (respiratory depression, ileus, delirium, nausea, 

vomiting), impact on enhanced recovery and length of stay, and patient-reported satisfaction. By 

synthesizing available evidence, this review seeks to identify best practices in perioperative pain 

management for this high-risk surgical population, highlight existing research gaps, and provide 
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recommendations for optimizing postoperative care pathways in the ICU setting. Ultimately, 

understanding the balance of risks and benefits between opioid and opioid-free strategies is critical to 

improving safety, recovery, and overall outcomes for bariatric patients undergoing sleeve gastrectomy. 

Keywords: Opioid-Free Analgesia, Bariatric Sleeve Gastrectomy, ICU Care 

 

 

 

Introduction 

The increasing prevalence of obesity worldwide has driven a corresponding rise in bariatric surgical 

procedures, with sleeve gastrectomy now established as one of the most frequently performed 

operations for weight loss. Despite advances in surgical technique and perioperative care, effective 

pain management remains a cornerstone of successful recovery in this patient population. Bariatric 

patients often present with multiple comorbidities, including obstructive sleep apnea, cardiovascular 

disease, and metabolic syndrome, all of which can complicate postoperative care and necessitate 

admission to the intensive care unit (ICU) for close monitoring and management.[1]. 

Historically, opioids have been the mainstay of postoperative analgesia. However, the adverse effects 

associated with opioid use—such as respiratory depression, ileus, delirium, and increased length of 

ICU stay—pose significant risks, especially for obese patients whose baseline respiratory reserve is 

often compromised. These complications can delay recovery, increase healthcare costs, and negatively 

impact patient satisfaction. The emergence of opioid-free analgesia protocols, leveraging multimodal 

approaches that combine regional anesthesia, non-opioid systemic agents, and adjuvant medications, 

offers a promising alternative for optimizing postoperative pain management while reducing opioid-

related harm.[1]. 

Despite growing interest and early adoption of opioid-free analgesia in various surgical settings, the 

evidence base comparing its effectiveness and safety to traditional opioid-based regimens, particularly 

in bariatric sleeve gastrectomy patients admitted to the ICU, remains limited and sometimes 

conflicting. Notably, gaps persist in our understanding of how these analgesic strategies influence key 

clinical outcomes such as pain control, incidence of complications, recovery trajectories, and patient-

centered measures of quality of recovery.[2]. 

The aim of this review is to systematically evaluate and compare clinical outcomes associated with 

opioid versus opioid-free analgesia protocols in the perioperative management of sleeve gastrectomy 

patients who require postoperative ICU care. By analyzing available literature and synthesizing 

findings across multiple domains—including pain control, complications, recovery metrics, and 

patient satisfaction—this review seeks to inform evidence-based best practices, identify areas for 
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future research, and support clinicians in tailoring analgesic strategies to this vulnerable patient 

population. 

Physiology of Pain and Analgesia in Bariatric Patients 

Bariatric patients present unique physiological considerations that complicate both the experience and 

management of perioperative pain. Obesity is associated with chronic low-grade inflammation, altered 

pain thresholds, and changes in pharmacokinetics and pharmacodynamics of analgesic medications. 

Adipose tissue can sequester lipophilic drugs such as opioids, potentially prolonging their effects and 

increasing the risk of adverse outcomes. Additionally, altered respiratory mechanics, reduced 

functional residual capacity, and a higher incidence of obstructive sleep apnea in this population further 

heighten the risks associated with traditional opioid analgesia, particularly respiratory depression and 

hypoxemia [1,2]. 

 

Effective pain management in bariatric surgery requires an understanding of these physiological 

differences and their impact on analgesic efficacy and safety. Regional anesthesia techniques, such as 

transversus abdominis plane (TAP) blocks or epidurals, can provide targeted pain relief while 

minimizing systemic drug exposure. Multimodal analgesia, which combines different pharmacologic 

and non-pharmacologic strategies, aims to leverage synergistic effects, reduce individual drug dosages, 

and limit opioid-related complications. The careful selection and titration of analgesics are therefore 

paramount in optimizing outcomes and preventing perioperative morbidity in this high-risk group 

[3,4]. 

Opioid Analgesia: Mechanisms, Benefits, and Risks 

Opioids exert their analgesic effect primarily through binding to mu-opioid receptors in the central and 

peripheral nervous systems, leading to modulation of pain perception and response. These agents, 

including morphine, fentanyl, and hydromorphone, have been widely used in postoperative pain 

management due to their potent analgesic properties and rapid onset of action. For patients undergoing 

sleeve gastrectomy, opioids can provide effective relief from both visceral and somatic pain, often 

resulting in reduced initial pain scores and improved patient comfort in the immediate postoperative 

period [5,6]. 

Despite their analgesic benefits, opioids are associated with a range of adverse effects that are 

particularly problematic in bariatric surgery patients. Respiratory depression remains the most 

significant concern, as obesity-related hypoventilation, obstructive sleep apnea, and reduced 

respiratory reserve increase vulnerability to hypoxemia and respiratory compromise. Additionally, 

opioids can delay gastric emptying, increase the risk of postoperative ileus, and contribute to nausea, 

vomiting, and delirium, all of which can hinder recovery and prolong ICU and hospital stays. The risk 
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of opioid-induced hyperalgesia and the potential for dependency further highlight the need for caution 

in opioid prescribing for this population [7,8]. 

Given these risks, there has been growing advocacy for minimizing opioid exposure and seeking 

alternative or adjunctive analgesic modalities. Strategies such as patient-controlled analgesia (PCA) 

with lower opioid doses, scheduled non-opioid medications, and the use of adjuvants aim to strike a 

balance between adequate pain control and the reduction of opioid-related side effects. The ultimate 

goal is to optimize analgesia while supporting early mobilization, reduced morbidity, and faster return 

to baseline function following bariatric procedures [9,10]. 

Opioid-Free Analgesia Protocols: Modalities and Evidence 

Opioid-free analgesia protocols are grounded in the principles of multimodal analgesia, which employ 

a combination of non-opioid medications and regional anesthesia techniques to target multiple pain 

pathways. Common components include acetaminophen, non-steroidal anti-inflammatory drugs 

(NSAIDs), local anesthetics, and adjuncts such as dexmedetomidine, ketamine, magnesium, and 

gabapentinoids. By leveraging synergistic effects, these protocols can reduce the reliance on opioids 

while still achieving effective pain relief for patients undergoing sleeve gastrectomy [11,12]. 

Regional anesthesia techniques play a pivotal role in opioid-free strategies, with transversus abdominis 

plane (TAP) blocks, wound infiltration, and epidural anesthesia providing targeted, long-lasting pain 

control. These interventions can reduce nociceptive input from the surgical site, decrease central 

sensitization, and promote faster recovery. The use of intraoperative and postoperative non-opioid 

adjuvants has also been shown to attenuate stress responses to surgery, minimize systemic side effects, 

and enhance patient comfort. Emerging evidence suggests that multimodal, opioid-free protocols can 

result in similar or superior pain control compared to opioid-based regimens, with fewer opioid-related 

adverse events [13,14]. 

Despite promising findings, implementation of opioid-free protocols requires careful patient selection, 

standardized pathways, and multidisciplinary collaboration. The variability in study designs, 

medication combinations, and outcome measures across available literature underscores the need for 

further high-quality research to establish best practices. Nonetheless, early adoption in bariatric surgery 

centers has demonstrated feasibility and safety, supporting a broader shift toward opioid-sparing 

perioperative care [15,16]. 

Impact on Postoperative ICU Stay and Recovery 

The choice of analgesia protocol has significant implications for postoperative recovery and resource 

utilization in the ICU setting. Opioid-related respiratory depression can necessitate prolonged 

mechanical ventilation, increased monitoring, and escalation of supportive interventions, particularly 

in patients with pre-existing sleep-disordered breathing or reduced pulmonary reserve. These 
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complications can lead to extended ICU and hospital length of stay, increased risk of nosocomial 

infections, and higher overall healthcare costs [17,18]. 

In contrast, opioid-free analgesia protocols have been associated with improved respiratory function, 

earlier extubation, and reduced incidence of postoperative hypoxemia. By minimizing sedation and 

delirium, these protocols can facilitate earlier mobilization, enhanced participation in physical therapy, 

and faster achievement of discharge criteria. Some studies have reported reductions in ICU length of 

stay and lower rates of unplanned ICU admissions among bariatric patients managed with opioid-

sparing strategies, underscoring the potential benefits for both patients and healthcare systems [19,20]. 

Nevertheless, the success of opioid-free protocols in the ICU relies on robust pain assessment, 

individualized care plans, and readiness to adjust analgesic regimens based on patient response. The 

integration of multimodal strategies into enhanced recovery after surgery (ERAS) pathways further 

highlights the importance of a team-based approach, with anesthesiologists, surgeons, ICU staff, and 

nursing all playing critical roles in optimizing outcomes [21,22]. 

Pain Control Efficacy: Opioid vs Opioid-Free Protocols 

Comparative studies assessing pain control between opioid and opioid-free analgesia protocols in 

bariatric surgery have demonstrated that multimodal, opioid-sparing approaches can provide non-

inferior or even superior analgesia compared to opioid-based regimens. Patients receiving opioid-free 

protocols often experience similar pain scores at rest and during movement, particularly when regional 

techniques such as TAP blocks are employed as part of the analgesic strategy. These findings suggest 

that effective pain relief does not necessitate the routine use of opioids, provided that multimodal 

regimens are tailored to the surgical procedure and patient risk factors [23,24]. 

Furthermore, opioid-free protocols may enhance the quality of pain management by reducing 

breakthrough pain episodes, minimizing opioid-related side effects, and allowing for earlier 

mobilization. The use of adjunctive agents such as ketamine and dexmedetomidine has been shown to 

reduce central sensitization and postoperative hyperalgesia, supporting sustained analgesia beyond the 

immediate perioperative period. Such protocols have also been associated with improved patient-

reported outcomes, including greater satisfaction with pain control and fewer sleep disturbances linked 

to pain or opioid-induced side effects [25,26]. 

Importantly, the efficacy of opioid-free protocols depends on standardized administration and close 

monitoring. Protocol deviations, inadequate dosing, or inconsistent use of regional techniques can 

compromise pain control and lead to suboptimal outcomes. Ongoing education, protocol refinement, 

and multidisciplinary collaboration are therefore essential to ensure that pain relief is both effective 

and sustainable without routine opioid exposure [27,28]. 
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Postoperative Complications 

Respiratory Depression 

Respiratory depression is a well-documented complication of opioid analgesia, particularly in patients 

with obesity and obstructive sleep apnea. These patients are more susceptible to hypoventilation, 

airway obstruction, and hypercapnia due to both their underlying physiology and the respiratory 

depressant effects of opioids. Postoperative episodes of hypoxemia and respiratory compromise 

frequently necessitate increased monitoring, supplemental oxygen, or even unplanned mechanical 

ventilation in the ICU setting [29,30]. 

Adoption of opioid-free protocols has been associated with a reduced incidence of respiratory 

depression and related interventions. By avoiding the central respiratory effects of opioids, these 

regimens promote better maintenance of airway tone, improved gas exchange, and reduced frequency 

of desaturation events. Several studies have highlighted the safety advantages of opioid-sparing 

analgesia in reducing not only respiratory complications but also the associated length of ICU stay and 

healthcare utilization [31,32]. 

Ileus 

Postoperative ileus, characterized by delayed gastrointestinal motility, is a common adverse effect of 

opioid analgesia and a significant barrier to early recovery following bariatric surgery. Opioids act on 

gastrointestinal opioid receptors to inhibit peristalsis, prolonging the time to first flatus, bowel 

movement, and tolerance of oral intake. Ileus can contribute to patient discomfort, delayed 

mobilization, increased risk of aspiration, and prolonged hospital stay [33,34]. 

Evidence suggests that opioid-free and opioid-sparing protocols decrease the incidence and duration 

of postoperative ileus by limiting opioid exposure and incorporating agents that do not adversely affect 

gastrointestinal function. The use of regional anesthesia and non-opioid analgesics has been correlated 

with earlier return of bowel function and faster progression to oral feeding, supporting enhanced 

recovery and reduced risk of postoperative complications [35,36]. 

Delirium 

Opioid-induced delirium is another significant concern, particularly in ICU patients who may be 

vulnerable due to age, comorbidities, and perioperative stress. Opioids can disrupt central 

neurotransmitter balance and contribute to both hypoactive and hyperactive forms of delirium, with 

potential consequences including prolonged ICU stay, increased morbidity, and impaired long-term 

cognitive outcomes. The risk of delirium is compounded by concurrent sedative use and sleep 

disruption in the postoperative setting [37,38]. 
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Opioid-free analgesia protocols have been associated with lower rates of postoperative delirium, 

largely attributable to reduced central nervous system side effects and fewer sedative requirements. By 

minimizing opioid exposure and promoting use of non-sedating analgesics, these protocols contribute 

to greater mental clarity, improved sleep, and better participation in early rehabilitation. These benefits 

are particularly relevant for bariatric patients, who may have additional risk factors for postoperative 

cognitive dysfunction [39,40]. 

Nausea and Vomiting 

Postoperative nausea and vomiting (PONV) are among the most common side effects of opioid 

analgesia and represent a significant source of patient discomfort and dissatisfaction after surgery. 

Opioids directly stimulate the chemoreceptor trigger zone in the brain, increasing the risk of both 

nausea and vomiting, which can delay oral intake, contribute to dehydration, and compromise wound 

healing. PONV is particularly prevalent among bariatric patients, who often have additional risk factors 

such as female sex, non-smoking status, and a history of motion sickness [41,42]. 

Implementation of opioid-free protocols has consistently been shown to reduce the incidence and 

severity of PONV, enhancing patient comfort and facilitating faster progression to oral diet. The 

inclusion of antiemetic agents, as well as avoidance of emetogenic drugs, further contributes to 

improved outcomes. Reduced PONV translates into higher patient satisfaction, faster mobilization, 

and shorter hospital stays, making it an important consideration in the adoption of multimodal 

analgesia strategies [43,44]. 

Enhanced Recovery and Length of Stay 

Enhanced Recovery After Surgery (ERAS) protocols have transformed perioperative care by 

standardizing evidence-based interventions that minimize surgical stress, optimize pain control, and 

promote early mobilization. In the context of bariatric surgery, ERAS pathways often emphasize 

multimodal, opioid-sparing analgesia as a core component, given the heightened risk of opioid-related 

complications in this population. Studies have shown that integrating opioid-free protocols into ERAS 

programs leads to shorter time to ambulation, earlier return of gastrointestinal function, and more rapid 

achievement of discharge criteria compared to traditional opioid-based regimens [45,46]. 

The reduction of opioid-related side effects, such as respiratory depression, ileus, and sedation, plays 

a crucial role in accelerating recovery and reducing both ICU and overall hospital length of stay. For 

sleeve gastrectomy patients with planned ICU admission, opioid-free or opioid-sparing analgesia has 

been associated with fewer unplanned readmissions, decreased need for prolonged monitoring, and 

lower rates of postoperative complications. This contributes not only to improved patient outcomes 

but also to decreased healthcare costs and more efficient use of critical care resources [47,48]. 
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Despite these benefits, the success of enhanced recovery strategies hinges on multidisciplinary 

collaboration and adherence to standardized protocols. Variability in practice patterns, resource 

availability, and patient comorbidities may influence the degree to which opioid-free analgesia impacts 

recovery and length of stay. Continuous quality improvement efforts, staff education, and patient 

engagement remain vital to maximizing the advantages of multimodal, opioid-sparing approaches 

within ERAS pathways [49,50]. 

Patient Satisfaction and Quality of Recovery 

Patient-centered outcomes are increasingly recognized as essential measures of the success of 

perioperative care. Effective pain control, absence of distressing side effects, and rapid return to 

baseline function are key determinants of patient satisfaction following sleeve gastrectomy and ICU 

admission. Surveys and qualitative studies indicate that patients managed with opioid-free or opioid-

sparing protocols frequently report greater satisfaction with their pain management experience, citing 

fewer episodes of nausea, drowsiness, and cognitive impairment as significant benefits [51,52]. 

Additionally, patients receiving multimodal analgesia often demonstrate improved quality of recovery 

scores, encompassing domains such as physical comfort, emotional well-being, and functional 

independence. By enabling earlier mobilization and participation in self-care activities, opioid-free 

protocols contribute to greater autonomy and positive perceptions of the surgical experience. These 

advantages extend to the ICU setting, where patient engagement and cooperation are vital for 

rehabilitation and timely discharge [53,54]. 

However, some patients may still experience inadequate pain control or express a preference for 

opioid-based medications, highlighting the need for individualized analgesic plans and shared 

decision-making. Ongoing assessment of patient-reported outcomes, coupled with transparent 

communication regarding expectations and available options, is essential to ensuring that pain 

management strategies align with patient values and preferences [55,56]. 

Future Directions and Recommendations 

As the field continues to evolve, further research is needed to optimize the balance between effective 

pain control and minimization of opioid-related harm in bariatric patients requiring ICU admission. 

Large-scale, randomized controlled trials comparing specific opioid-free protocols to traditional 

regimens are warranted to identify best practices and define standardized pathways. Additionally, 

research into the long-term impact of perioperative analgesia strategies on functional outcomes, opioid 

consumption, and quality of life will inform patient-centered care [57,58]. 

Emerging technologies, such as personalized pharmacogenomics and real-time pain assessment tools, 

offer promise for tailoring analgesic regimens to individual patient profiles. Enhanced education and 

training for perioperative clinicians, alongside integration of standardized multimodal analgesia 
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protocols into ERAS pathways, are critical steps toward widespread adoption of opioid-sparing 

practices. Collaboration across disciplines—including anesthesiology, surgery, critical care, nursing, 

and pharmacy—remains essential to ensuring safe, effective, and patient-centered pain management 

[59,60]. 

Ultimately, a paradigm shift toward opioid-free or opioid-minimized analgesia has the potential to 

improve recovery, reduce complications, and enhance patient satisfaction in sleeve gastrectomy 

patients requiring ICU care. Ongoing efforts to refine protocols, engage stakeholders, and close 

evidence gaps will shape the future of perioperative pain management in this high-risk population. 

Conclusion 

The comparative analysis of opioid versus opioid-free analgesia protocols for sleeve gastrectomy 

patients admitted to the ICU reveals that multimodal, opioid-sparing approaches can achieve effective 

pain control while minimizing the risk of serious complications such as respiratory depression, ileus, 

delirium, and postoperative nausea and vomiting. Integration of opioid-free strategies into enhanced 

recovery pathways supports earlier mobilization, reduced ICU and hospital length of stay, and greater 

patient satisfaction. Although challenges remain in standardizing protocols and ensuring individualized 

care, the accumulating evidence supports a transition toward opioid-sparing perioperative pain 

management for bariatric surgery patients at elevated risk. Continued research, education, and 

multidisciplinary collaboration will be essential to optimizing outcomes and advancing the quality of 

care for this growing patient population. 
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