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			Introduction

			Opioids are widely used in anesthesia practice either for premedication, induction, and maintenance of anesthesia, or postoperative analgesia. They have many advantages especially hemodynamic stability and postoperative analgesia. However, certain drawbacks exist with the use of opioids especially respiratory depression and nausea and vomiting [1]. Besides, the excessive use of opioids may lead to opioid hyperalgesia, tolerance, or addiction [2]. So,many anesthesiologists tend to avoid their use either partially or totally and tend to use regional anesthesia techniques or other medications with limited side effects instead of them [3]. Morbid obese patients have multiple pathophysiological changes that can affect most of the body organs. It is usually associated with a picture of restrictive lung disease, obstructive sleep apnea syndrome, pulmonary hypertension, right to left shunting, and increased risk of arterial hypoxemia [4]. Furthermore, obesity is associated with multiple organ disorders 

as cardiovascular complications, metabolic syndrome, venous thromboembolism, fatty infiltration of the liver, and psychological disturbances [5].The pharmacokinetics and pharmacodynamics of opioids are both altered in obese patients [6].The blood flow to the adipose tissue is decreased in obese population and this will alter the volume of distribution of the drug that will affect the drug dose regimen. However, there is no available consensus that can be used for determining the body weight upon which the dose of the drug should be calculated [7]. The metabolism of opioids is increased in obese patients owing to an increase in glucuronidation. This leads to a high initial level of effective drug concentration with a fast decline of this high concentration [8]. The opioid potency in morbid obese population is highly variable. Certain studies suggested that in morbidly obese patients, the pain intensity is increased, and the opioid potency is decreased. This may be due to the change in the number and the potency of opioid receptors in obese patients [9]. Therefore, the use of opioids in morbid obese patients should be done under strict precautions owing to increased risk of postoperative pulmonary and cardiovascular complications and the increased sensitivity of the central nervous system to the depressant effect of opioids [10]. Opioid-free general anesthesia (OFA) was first introduced by Mulier. It may represent an excellent alternative as many studies revealed adequate control of pain with such technique [11,12].

			Definition 

			Opioid-free anesthesia (OFA) is an anesthesia technique in which no perioperative opioids are administrated through either systematic, neuraxial, or intracavitary routes considering patient’s comfort, analgesia, or hemodynamic stability are not affected [11,13].

			Indications 

			The risk of postoperative respiratory depression in obese population is the main reason for the use of opioid-free anesthesia techniques. Other reasons for its use include the risk of obstructed breathing, increased sedation and hypersomnolence, postoperative nausea and vomiting, muscle weakness, tolerance and addiction, negative inotropism, dizziness, and urinary retention [13]. Nowadays, opioid-free anesthesia (OFA) technique is widely used to improve wound healing [14], avoid the immunosuppressive effect of opioids [15], improve the oncological outcomes [16], avoid perioperative cognitive dysfunction [17], and avoid opioid-induced hyperalgesia [18]. Also, it is indicated in patients with addiction to opioids or those with an increased risk of developing chronic pain [19]. Furthermore, non-opioid analgesics should not be overlooked during the management of postoperative pain in major surgeries [20].

			Contraindications

			It is better avoided in patients with nodal rhythm, autonomic dysfunction, ischemic heart diseases, beta-blocker therapy, hypovolemia, and polytrauma. In such conditions, it can cause vasodilatation of the peripheral blood vessels that impair perfusion to the vital organs. Moreover, hypersensitivity to any of the used medications represents a contraindication to OFA [21].

			Advantages

			Opioid free anesthesia has many advantages especially avoiding opioid overdose and opioid-induced hyperalgesia. The most important advantage of OFA seems to be the potential improvement of recovery profile in obese patients. Also, it is an easy protocol that avoids the respiratory depressant effect of opioids and minimizing the risk in patients with obstructive sleep apnea syndrome. Furthermore, it guarantees an adequate depth of muscle relaxation that facilitates laparoscopic interventions and ensures an adequate level of analgesia and amnesia [22]. The incidence of awareness is rare if the bispectral index is below 60 [21]. Certain opinions suggested that OFA is associated with a lesser incidence of postoperative urine retention and shivering [23].

			Disadvantages 

			The main disadvantage of opioid-free anesthesia is the potential risk of hypotension that may require vasopressor support. Hypotension and bradycardia commonly occur with the use of alpha-2 agonists. Besides, the risk of awareness remains possible especially in the absence of monitoring of the depth of anesthesia or lack of experienced anesthesiologists. Also, the use of ketamine may interfere with EEG monitoring. Additional small doses of short acting opioids may be required to abolish the stress response of tracheal intubation [21].

			Requirements 

			Opioid free anesthesia technique is a skill that requires time for learning and practice. During the period of training, it is recommended not to stop the use of opioids suddenly, but a transition of limited opioid use is required. Anesthesiologists should be aware of the pharmacology of opioid substitutes. Moreover, monitoring of the depth of anesthesia is mandatory [24,25].

			Pharmacology of non-opioid analgesics

			The pain pathway is complex. Noxious stimuli are transmitted from the peripheral receptors through afferent fibers to the dorsal horn of the spinal cord, then, it is modulated by descending pathway, glia, and spinal interneurons. Sympathetic and parasympathetic interactions also occur. The pain transmission involves activation of many neuroreceptors as N-methyl-D-Aspartate (NMDA), gamma-aminobutyric acid (GABA), enkephalins, and others. Opioid free anesthesia offers an alternative mechanism of suppression of the pain transmission [26].

			The non-opioid analgesics include a variety of medications. It may include clonidine, dexmedetomidine, ketamine, lidocaine, magnesium, and ketorolac. Each of those agents has a specific mechanism of action by targeting a certain site in the pain pathway. Understanding the mechanism of action of each agent is very crucial in the of the combination of agents in opioid-sparing anesthesia [27].

			Clonidine

			Clonidine is an alpha-2 adrenergic receptor agonist agent that is used safely in general and regional anesthesia practice. Its affinity to alpha-2 receptors is 220 times its affinity to alpha-1 receptors [28]. It possesses sedative, analgesic, hypnotic, and anti-sympathetic action [29]. It acts mainly through the stimulation of alpha-2 receptors located in the terminal primary afferents, superficial lamina neurons of the spinal cord, and the locus ceruleus. So, it has a central and peripheral analgesic effect. Also, it may increase the effect of local anesthetics in peripheral nerve block despite the absence of its receptors on the nerve axons. This may be due to its effect on C and Aδ fibers [29,30]. The perioperative use of systemic clonidine was suggested by many clinical studies to reduce postoperative pain intensity, opioid consumption, and the incidence of nausea and vomiting. However, its use may increase the risk of hypotension and bradycardia. Its use as an adjuvant in regional anesthesia techniques improves the sensory and the motor blocking criteria and prolong the postoperative analgesia but increases the risk of perioperative hypotension [30]. The use of clonidine is largely replaced by dexmedetomidine. 

			Dexmedetomidine

			Dexmedetomidine is a highly selective and specific alpha-2 adrenergic receptors agonist that has analgesic, sedative, sympatholytic, and amnestic properties. It is 8-10 times more potent than clonidine. It gained the approval of the FDA for intravenous use as a sedative and analgesic agent [31]. The mechanism of action is not fully obvious. Stimulation of alpha-2 receptors may exert its analgesic effect through the hyperpolarization of the non-adrenergic neurons that depress the firing in the locus ceruleus. Stimulation of central adrenergic receptors depresses the release of norepinephrine that causes hypnotic effect without affecting the respiratory functions. Moreover, the anti-nociceptive effect may be produced through the stimulation of alpha-2 receptors in the superficial dorsal horn neurons. Stimulation of the post-synaptic alpha-2 receptors may be responsible for the incidence of bradycardia [32]. The use of dexmedetomidine infusion in morbid obese patients was assessed by many clinical trials. They revealed that the use of dexmedetomidine has the same analgesic effect as the use of fentanyl with greater hemodynamic stability obtained with the use of dexmedetomidine. Dexmedetomidine has the advantage of having no respiratory depressant effect. Also, it has an amnestic effect. Dexmedetomidine does not affect the sleep pattern and maintains the airway patency [33]. Moreover, the use of dexmedetomidine decreased postoperative opioid use by 50% [34-36]. Dexmedetomidine can be used in morbid obese patients in a wide range of loading or maintenance doses (0.2-2 ug/kg/hr) [35]. The most common side effects associated with dexmedetomidine use are hypotension, bradycardia, sinus rhythm, and dry mouth. It should not be used in hypovolemic patients, uncontrolled diabetes mellitus, uncontrolled hypertension, or in patients with predominant vagal tone [37].

			Ketamine

			Ketamine, the dissociative anesthetic agent, is an antagonist of NMDA receptors that have anesthetic, sedative, analgesic, and amnestic effects. It has secondary advantages as bronchodilatation, maintenance of the sympathetic tone, non-respiratory depressant, and maintenance of the airway reflexes. Moreover, it may have neuroprotective and anti-inflammatory effects [38,39]. Certain studies suggested that fentanyl is capable of stimulating NMDA receptors leading to an increase in the sensitivity to pain and the use of low dose ketamine can abolish this effect [40]. Ketamine overuse may be associated with cardiovascular complications (tachycardia and hypertension) and psychological disorders (nightmares). This effect may be limited by the combination of it with alpha-2 agonists [41]. A small dose of ketamine (0.25-0.5 mg/kg/hr) was found to decrease the opioid requirements up to 50% [40].

			Magnesium

			Magnesium has an NMDA receptor antagonist effect through a mechanism different from this of ketamine. So, a combination of both ketamine and magnesium is better than the use of one agent [42]. Magnesium is used as an analgesic in a loading dose of 20-40 mg/kg and a maintenance dose of 2 mg/kg/hr [43]. The clinical study of Chan and Shetty evaluated the use of ketamine alone, magnesium alone, or combination of both in morbid obese patients undergoing laparoscopic bariatric surgeries and concluded that the requirement of rescue analgesia was significantly decreased with the use of a combination of both of them. The use of two adjuvants together appeared to improve pain control [44]. Side effects of magnesium administration include cardiovascular collapse, hypotonia, respiratory weakness, and renal impairment [41].

			Lidocaine

			Lidocaine is commonly used as a local anesthetic and anti-arrhythmic agent. Furthermore, it possesses anti-inflammatory, immunomodulating, and anti-nociceptive effects [45]. Lidocaine is an important adjuvant in OFA during laparoscopic bariatric surgeries through its effect on inhibition of cytokines activity in the intestine [46]. Intravenous administration of lidocaine at a dose of 1.5 mg/kg and a maintenance dose of 2 mg/kg/hr in obese patients undergoing bariatric surgery was found to decrease intraoperative opioid consumption [47]. It is to be noted that the maximal dose of intravenous lidocaine to avoid local anesthetic toxicity is 5 mg/kg. Continuous infusion of lidocaine 2mg/kg may be the most suitable regimen to avoid lidocaine toxicity. Lidocaine toxicity can be manifested by arrhythmias, bradycardia, agitation, and confusion [48]. Moreover, the local infiltration of lidocaine and the intraperitoneal instillation in laparoscopic surgeries of obese patients was recommended by Mulier to be a part of OFA [11].

			Non-steroidal anti-inflammatory drugs

			Ketorolac, the non-steroidal anti-inflammatory drug (NSAID), is analgesic adjuvant that is commonly used as it improves postoperative analgesia without increasing the incidence of postoperative nausea and vomiting. Also, it has the advantages of no sedative effect, prolonged analgesic effect, and early restoration of the bowel function. However, it may increase the risk of gastric bleeding [46]. 

			Gabapentin and pregabalin

			Gabapentin is analogue of the (GABA) that acts mainly through inhibition of calcium release through binding to the delta subunit of alpha-2 receptors. Also, it interacts with NMDA receptors that leads to decreased release of neurotransmitters as glutamate and substance P [49]. Certain studies suggested that they can be used in morbid obese patients as they improved the postoperative analgesia without developing postoperative nausea and vomiting [49,50].

			Dexamethasone

			It is a glucocorticoid agonist that has anti-inflammatory action through inhibiting leukocyte infiltration, interfering with the release of inflammatory mediators, and suppressing the hormonal immune response. Also, it has an anti-edematous effect and anti-emetic action [51]. Dexamethasone intravenous administration was suggested to decrease opioid consumption and the incidence of postoperative nausea and vomiting with improved patient rehabilitation [51,52]. Caution must be taken upon administration of dexamethasone to a diabetic patient, however, studies revealed that single dose of dexamethasone of 0.1 mg/kg was not associated with elevation of blood sugar of diabetic patients in the first 12 hours [52,53].

			Techniques of opioid-free anesthesia

			Opioid-free anesthesia (OFA) was first described in Europe by Mulier [11], then, multiple clinical studies reported its use and its benefit in morbidly obese patients [36,54,55].Mulier described an infusion called Mulimix which is composed of premixed 1-3 of the following agents [11]:

			
					Sympatholytic, anesthetic, and analgesic agent to reduce the anesthetic requirements (clonidine or dexmedetomidine). Loading dose of dexmedetomidine: 0.5-1 mg/kg IBW followed by an infusion of 0.5-1 mg/kg IBW/h [56]. 

					Non-opioid analgesic (low dose ketamine at a loading dose of 0.125 to 0.25 mg/kg followed by infusion of 0.125 to 0.25 mg/kg IBW/h) [38].

					Co-anesthetic and sympatholytic agent (intravenous lidocaine 1.5 mg/kg IBW followed by infusion of 1.5-3 mg/kg IBW/h I.V) [57].

					Intravenous infusion of magnesium as supplementary analgesic [58].

					Deep neuromuscular block throughout the whole operative period that was adequately reversed.

					Titrated minimum alveolar concentration of inhalational anesthetic (Desflurane 0.7-1.0 MAC) to maintain an adequate reading of bispectral index reading.Additional medications that may be used to induce multi-modal analgesia include dexamethasone, non-steroidal anti-inflammatory analgesics (NSAID), paracetamol, or gabapentin. Loco-regional anesthesia as local wound infiltration and intraperitoneal instillation of local anesthetics are commonly used [21].
The Anesthetic technique of Mulier
The pre-prepared Mulimix should be started before the induction of anesthesia. It should be adjusted at a rate of 20ml/hr. Induction of anesthesia is then carried out through propofol 2 mg/kg ideal body weight (IBW) along with an intubating dose of rocuronium (1mg/kg IBW). Anesthesia is then maintained by a titrated concentration of inhalational anesthetics (0.7-1.0 MAC of desflurane) and continuous infusion of rocuronium (0.5 mg/kg IBW/hr) till the end of the surgery. The Mulimix infusion is continued at the loading rate throughout tracheal intubation, patient position, abdominal insufflation, and placement of laparoscopic ports. Then, its rate is decreased gradually to 5-10 ml/hr and stopped at the end of the surgery [21]. The neuromuscular block should be adequately reversed at the end of the surgery by either neostigmine (0.05 mg/kg IBW) and atropine (0.01 mg/kg IBW) or better by sugammadex 4 mg/kg IBW [59].Ondansetron is administrated routinely as an anti-emetic agent. Also, a high dose of dexamethasone is administrated as both anti-emetic and analgesic adjuvant. Moreover, paracetamol 1-2 gm intravenous infusion, parecoxib 40 mg, and local anesthetic infiltration and intraperitoneal instillation are used. Magnesium is not used routinely. During the postoperative care in the post-anesthesia care unit (PACU), Mulimix infusion may be restored at a low infusion rate (5ml/hr) in case of inadequate control of pain [21].
The Anesthetic technique of Sultana 
Despite the high prevalence and use of Mulier’s technique of OFA, an alternative technique of opioid-sparing was developed by Sultana and consists of [13]: -


			

			
					Preoperative administration of midazolam 2-3 mg intravenous and starting dexmedetomidine infusion at a rate of 5 ug/kg/hr.

					Induction of anesthesia is carried out by propofol 2 mg/kg IBW in addition to rocuronium 1 mg/kg IBW.

					Maintenance of anesthesia is carried out by desflurane 0.5-1 MAC and rocuronium 0.5 mg/kg IBW/hr till the end of the surgery.

					Dexmedetomidine infusion is decreased to 0.5-1 ug/kg/hr once the laparoscopic trocars are placed.

					Paracetamol infusion (1-2 gm) and non-steroidal anti-inflammatory agent (parecoxib 40 mg) are administrated intravenously. Local wound infiltration was performed at the surgical site.

					Anti-emetic prophylaxis by giving both ondansetron and dexamethasone.Other Anesthetic techniques
Mulier and Sultana protocols are not generally used all over the world. Each center may have its own protocol for the application of OFA practice. Many formulae that use different medications in a different dose regimen are available. Many drug combination formulae are illustrated in Table 1. Moreover, no- pharmacological methods as aromatherapy and hypnosis may be beneficial [60].
Table 1: Different regimens of a combination of drugs used in OFA [54,55].
	- Dexmedetomidine (0.6 μg/kg bolus and 0.3 μg/kg/h infusion)
- Lidocaine (1.5 mg/kg bolus and 2 mg/kg/h infusion)

	- Dexmedetomidine (0. 2-0.6 μg/kg/h)
- Ketamine (100 mg/hr)

	- Dexmedetomidine (1 μg/kg bolus and 0.7 μg/kg/ h infusion)
- Ketamine (1 mg/kg bolus)

	-Dexmedetomidine (0. 5 μg/kg bolus and 0.1-0.3 μg/kg/h infusion)
- Ketamine (0.5 mg/kg bolus)

	- Clonidine (0.75-1.5 μg/kg bolus and 0.75-1.5 μg/kg/h infusion)
- Ketamine (0.125-0.25 mg/kg bolus and 0.125-0.25 mg/kg/h infusion)
- lidocaine (1.5 mg/kg bolus and 1.5-3 mg/kg/h infusion)
- Magnesium (40 mg/kg bolus and 40 mg/kg/h infusion)

	- Dexmedetomidine (bolus 0.5-1 μg/kg and 0.5-1 μg/kg/h infusion)
- Ketamine (0.125-0.25 mg/kg bolus and 0.125-0.25 mg/kg/h infusion)
- Lidocaine (1.5 mg/kg bolus and 1.5-3 mg/kg/h infusion)
- Magnesium (40 mg/kg bolus and 40 mg/kg/h infusion)

	- Clonidine (150 μg/kg bolus)
- Ketamine (25 mg bolus)
- Lidocaine (1 mg/kg bolus)
- Esmolol (40 mg/kg bolus and 40 mg/kg for the first h infusion)


Role of loco-regional anesthesia
Local infiltration at the side port of laparoscope and intraperitoneal instillation of local anesthetics were described by Mulier technique [21].However, the retrospective study of Moncada et al. [61] did not find any significant change in the postoperative analgesia after sleeve gastrectomy with the use of bupivacaine local infiltration [61]. Moreover, the prospective randomized study of Ruiz-Tovar concluded that either epidural analgesia or local infiltration anesthesia had the same analgesic effect as intravenous analgesia [62].
Transversus abdominus plane block (TAPB) is used largely in abdominal surgeries and associated with better pain relief and decreased postoperative analgesic consumption [63]. Sinha et al. [64] suggested that the use of TAP block in morbid obese patients improved postoperative analgesia, reduced postoperative opioid consumption, enhance ambulation of the patients, and improved patient satisfaction [64]. However, clinical studies failed to prove that TAPB in morbid obese patients can decrease postoperative analgesic consumption [65,66]. This may be attributed to the technical difficulties and changed anatomical landmarks in obese patients [67].
Postoperative analgesia after OFA
Non-steroidal anti-inflammatory drugs (NSAID) should be given twice daily for at least 2 days. Moreover, paracetamol should be continued (1 g every 6 h) for several days. Once the patients can resume oral intake, gabapentin 150-300 mg can be administrated. In case of severe postoperative pain, continuous infusion of low doses of dexmedetomidine, lidocaine, and magnesium may be required. However, this requires the admission of the patient to a high dependency care unit for close monitoring [36].
Revision of literature
The high prevalence of opioid addiction in many countries may motivate the medical services to avoid the use of opioids as possible as they can. The risk factors of postoperative opioid addiction may include the poor control of postoperative pain, the use of large doses of opioids, and the prolonged use of opioids. This may allow the anesthesiologists to use opioid-free anesthesia. However, the opioid-free anesthesia technique is not applicable in all centers, all patients, or all types of surgical interventions. [68] The use of OFA seems to be safe and effective in the control of the postoperative pain and more comfortable to the patients than the conventional opioid-based anesthesia [69]. Opioid free anesthesia technique was adopted by Sydney Institution of Obesity Surgery to be the anesthetic technique of choice in bariatric surgeries whether sleep apnea exists or not. Also, OFA represents a part of the protocols of enhanced recovery after surgery in bariatric surgeries [70].
The practice of OFA was evaluated by many case reports before even its description by Mulier. The case study of Hofer et al [36] described morbid obese male patient (over 400 kg) with obstructive sleep apnea, moderate to severe restrictive lung disease, pulmonary hypertension, gastroesophageal reflux, and chronic hypoxemia scheduled for bariatric surgery under general anesthesia devoid of opioids which were replaced by dexmedetomidine infusion. The patient showed fewer opioid requirements on the second postoperative day with a decreased incidence of respiratory complications. The recovery profile and the postoperative analgesic requirements on the first postoperative day could not be evaluated as the patient was left on mechanical ventilation for the first night [36].
Also, the case series of Lam et al. [71] aimed to investigate the use of the multimodal analgesia protocol in morbid obese patients presented for laparoscopic bariatric surgery. The protocol consisted of premedication by pantoprazole, paracetamol, pregabalin, and midazolam, then, intraoperative dexmedetomidine (0.2 ug/kg/hr), ketamine (0.3 mg/kg as a loading dose followed by repeated boluses dose as required), parecoxib (40 mg intravenous bolus), tramadol (100mg), and local infiltration anesthesia were used. They concluded that OFA improved the postoperative analgesic profiles. However, this was an observational study with no control group and did not demonstrate the effect of opioid-free anesthesia on postoperative respiratory complications [71]. Moreover, a case study of Aronsohn et al. [72] described a case of morbid obese female patients with severe obstructive sleep apnea undergoing laparoscopic sleeve gastrectomy. Opioid-free total intravenous anesthesia with propofol and ketamine was used. The patient showed a rapid recovery profile with adequate control of the postoperative pain without opioids [72].
The benefits of opioid free anesthesia in different surgical interferences were evaluated by multiple clinical trials. Feld et al. [46] conducted a randomized clinical study on 30 morbid obese patients scheduled for gastric bypass surgery. The patients were classified to receive either fentanyl or opioid-free anesthesia (ketorolac, clonidine, lidocaine, ketamine, magnesium sulfate, and methylprednisolone). They suggested that OFA decreased postoperative sedation, facilitated the recovery, and decreased postoperative opioid usage [46]. Moreover, Mansour et al. [73] studied 28 morbid obese patients undergoing abdominal surgeries under either opioid-based general anesthesia (fentanyl infusion) or non-opioid based general anesthesia (ketamine infusion) and found that non-opioid based general anesthesia provided more pain relief than opioid-based technique. The hemodynamic parameters including heart rate, blood pressure, arterial oxygen saturation, and end-tidal carbon dioxide were indifferent between the two techniques [73].
The randomized controlled placebo trial of Bakhamees et al. [74] revealed that the intraoperative infusion of dexmedetomidine in morbid obese patients undergoing gastric bypass surgery significantly decreased the intraoperative fentanyl and propofol requirements, improved the recovery profile of the patients, and decreased the postoperative pain and analgesic requirements [74]. Also, Ziemann-Gimmel [55] in their randomized clinical trial suggested that opioid-free total intravenous anesthesia significantly decreased the incidence of postoperative nausea and vomiting in comparison to volatile anesthesia-opioid based anesthesia [55]. Moreover, the study of Singh et al. [75] demonstrated that intraoperative infusion of dexmedetomidine in obese patients undergoing bariatric surgery significantly improves the recovery, decrease postoperative pain, postoperative morphine consumption, and postoperative nausea and vomiting [75]. Similarly, the observational cohort trial of Vaughns et al. [76]evaluated the effect of intraoperative infusion of dexmedetomidine on the postoperative pain and analgesic requirement of adolescents undergoing bariatric surgery and concluded that dexmedetomidine significantly decreased the postoperative morphine consumption, but, it increased the incidence of intraoperative hypotension [76].
Furthermore, Bakan et al. [54] in their study compared remifentanil-based anesthesia to opioid-free anesthesia (propofol, dexmedetomidine, and lidocaine infusion) in patients presented for laparoscopic cholecystectomy. They concluded that OFA significantly decreased intraoperative hemodynamic instability, postoperative rescue analgesia consumption, postoperative pain score, and postoperative nausea and vomiting [54].
The POFA trial of Beloeil et al. [77] is a multicenter, prospective randomized, single-blinded study for assessment of the effect of opioid-free anesthesia on the postoperative conditions of the patients. Opioid free anesthesia was found to be beneficial to the patients. The study revealed that OFA has the benefits of reducing the postoperative opioid consumption and hence the postoperative opioid adverse events. Also, it significantly decreases the morbidity of the patients, the length of hospital stays, and the cost. Moreover, a retrospective levelled regression analysis study of Mulier et al. [78] included 9246 patients who were scheduled for laparoscopic bariatric surgeries and evaluated the effect of the continuous deep neuromuscular block and OFA. They suggested that deep neuromuscular block and OFA were associated with improved outcomes after bariatric surgeries and decreased the incidence of complications [78]. 
The effect on the recovery with the use of OFA is a matter of debate. Multiple studies revealed that length of recovery stay is insignificant with the use of opioid-based or opioid-free anesthesia. Opioid free anesthesia protocols are well known to decrease the effect on the respiratory system which may decrease the length of stay in the post-anesthesia care unit (PACU) and the incidence of respiratory complications. However, these studies are limited by the small sample size and the inconsistency between them. Multiple studies with a larger sample size and evaluating the duration of PACU stay and hospital stay are required [79,80].
The use of OFA in total intravenous anesthesia (TIVA) is not well established. The anesthetic requirements of desflurane are markedly decreased with the use of dexmedetomidine [81,82].Furthermore, the propofol-based anesthesia technique relies mainly on the pharmacological interaction between propofol and short-acting opioids [83]. The prospective randomized double-blinded clinical study of Elbakry et al. [82] suggested that opioid-free total intravenous anesthesia (propofol and dexmedetomidine) in patients undergoing bariatric surgeries provided better recovery profile and better postoperative analgesia as compared to inhalational anesthesia using desflurane [82].On the other hand, it is to be noted than many non-opioid analgesic agents as propofol, ketamine, or gabapentin may have potential addictive properties than can lead to long term complications. [84-87] Brandal et al. [80] revised the impact of the application of enhanced recovery and opioid-free anesthesia protocol in their institution and revealed that the intraoperative opioid consumption was decreased dramatically without a significant decrease in the opioid prescribed at discharge. This means that the reduction of intraoperative opioid use is the result of the effort of the institution and additional efforts are required in order to decrease all the postoperative opioid consumption [80]. 
Anyway, multimodal opioid-free anesthesia seems to be superior to the use of opioids provided that alternative analgesic plane is available and applicable [24]. However, the concept of OFA is practiced without a sufficient evidence base. Despite the growing number of centers using OFA, little data are available in the literature. Most of the published clinical trials about OFA represent the experience of the authors in their centers. Each center may have its own protocol for different surgical interventions using different medications in different doses [68,88].
The introduction of OFA techniques in the era of evidence-based medicine is not proven until this time. The logical thinking may lead us to believe that the avoidance of the use of opioids will decrease its related side effects. However, the change in medical practice is carried out only through obtaining a larger body of evidence through enough clinical trials, systematic review, and meta-analysis. Multiple available clinical studies evaluated the use of OFA techniques in morbid obese patients, however, they evaluated different regimens and different medications. We need multiple clinical studies evaluating the use of different drugs and different protocols of OFA in different surgical procedures. Its effect on the recovery profile, the drug’s interaction, the patient’s satisfaction should be evaluated. Moreover, the duration of recovery, the length of hospital stays, and the cost should be assessed. Indeed, we desperately need a protocol for opioid-free anesthesia practice in morbid obese patients.
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			Abstart

			Morbid obese patients are highly susceptible to postoperative respiratory depression and delayed recovery owing to the pathophysiological changes of the obesity and the increased sensitivity to opioids. Opioid-free anesthesia technique is a technique in which the opioids aren’t administrated throughout any route with the use of non-opioid analgesics to maintain analgesia, satisfaction, and hemodynamic stability of the patients. Many agents that can be used as non-opioid analgesics as clonidine, dexmedetomidine, ketamine, lidocaine, magnesium, non-steroidal anti-inflammatory agents, gabapentin, pregabalin, and dexamethasone. Each one of them has a different mechanism of analgesia through its effect on the pain pathway. Opioid-free anesthesia is indicated mainly in morbid obese patients with increased risk of obstructed breathing. It has many advantages especially the improvement of recovery profile, avoidance of respiratory depressant effect of opioids, and avoidance of opioid use and opioid-induced hyperalgesia. Hypotension and bradycardia are common complications of OFA technique especially with the use of alpha-2 adrenergic receptor agonists. It is contraindicated in patients with increased risk of hypotension as hypovolemic patients, patients with ischemic heart disease, and patients with autonomic neuropathy. The use of OFA technique requires the presence of monitoring of the depth of anesthesia and expert anesthesiologists. Mulier, described a technique for OFA that depends upon the use of an infusion called mulimex which is composed of premixed 1-3 of dexmedetomidine, lidocaine, ketamine, magnesium, deep neuromuscular block, and titrated MAC of desflurane. Many other regimens of OFA technique were described by many authors as that of Sultana. Despite the growing use of OFA technique in many bariatric centers, no definite protocol has an evidence base as each center have its own protocol. For introduction of OFA technique into the era of evidence-based medicine, many clinical trials evaluating different regimens and medications are required.
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