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ABSTRACT

Postoperative sore throat (POST) is one of the complications, which manifests itself as some amount
of discomfort in patients who have undergone an operation. This review aimed to evaluate the role of
preoperative nebulization with either MgSOj4 or ketamine or the prevention of new POST formation.
MgSO4 and ketamine may lower pain and inflammation caused by the tube inserted into the throat.
We discuss the action, efficacy, and safety of both MgSO4 and ketamine nebulization intentionally.
Remarkably, +#MgSO4 and ketamine have been shown to decrease the incidence and severity of POST
in comparison to the control groups combined with a low risk of side effects. Ketamine had a better
pain relief measurement at virtually all the postoperative time points. The interaction between MgSQO4
and ketamine shows that there is likely synergism: further study is nevertheless sparse. Some of them
are Sterile compounding of solutions for nebulization before anesthetic induction. Subsequent,
prospective double-blinded randomized controlled trials, enumerating doses of combined therapy, and
probable modes of administration should be performed. In totality, preoperative nebulization with
MgSO4 and/or ketamine reduces POST through anti-inflammatory and antinociceptive pathways, and
there is a slightly higher therapeutic gain with ketamine.

Keywords: Postoperative sore throat, Nebulization, Magnesium sulfate, Ketamine, Intraoperative
complications, Anesthesia
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1. Introduction

1.1 Background on Postoperative Sore Throat (POST)

Postoperative sore throat (POST) is a common complaint after surgery under general anesthesia with
endotracheal intubation with the incidence varying between 14.4% and 50% (1). The symptoms of
POST are minor soreness or discomfort in the throat, swallowing problems, sore throat, and
hoarseness or loss of voice (2). Although typically mild and time-limited, POST plays a major role in
the patient’s postoperative pain and their overall satisfaction with their surgical process (3). Preventing
and minimizing the occurrence of POST has emerged as a desirable Anesthesia quality improvement
goal. The precise mechanism of POST is not clearly defined fully but it is posited that pressure in
combination with local inflammation as a result of irritation resulting from the position of the
endotracheal tube on the pharyngolaryngeal mucosa is probably the cause (4). Tubing diameter, cuff
structure, pressure, amount of handling during laryngoscopy and tube insertion, and suctioning are
operative factors that can raise mucosal trauma (5).

Other pertinent patient factors that may predispose to increased incidence and severity of POST
include gender, smoking status, previous pathological laryngopharyngeal disease, and when the
patient has a nasogastric tube in situ (6). POST reduction has especially been focused on among those
using pharmacologic interventions with much emphasis. Drugs given orally before surgery in the form
of a mouthwash solution, lozenge, or nebulized inhalant have the advantage of offering local
anesthesia and anti-inflammatory action (7). POST could be reduced with the use of ketamine and
magnesium sulfate; as established by previous research. Ketamine is the N-methyl-D-aspartate
(NMDA) receptor antagonist that is normally employed as an analgesic and a sedative. Some
randomized controlled trials demonstrated that preoperative ketamine gargle or lozenge decreases
POST rates by 8-10 times (8—-10). The proposed mechanisms are topical local anesthesia and anti-
inflammatory and anti-NMDA effects on pharyngolaryngeal mucosa (11).

Magnesium sulfate thus decreases POST possibly through a relaxing effect on the smooth muscles,
anti-inflammatory activity, and suppression of neuropathic pain and hyperexcitability (12). Several
studies confirmed that the application of magnesium nebulization before surgery renders POST
prophylaxis, although many of them involved a small number of patients (13,14).

1.2 Overview of Nebulization as a Preoperative Intervention

POST is frequent after general anesthesia with endotracheal intubation with incidence reported to be
from 14.4% to 50% (15,16). POST results from mucosal injury during airway instrumentation and
results in patient discomfort and dissatisfaction (17). Non-pharmacological and pharmacological
modes of managing POST have over time been established with different degrees of efficacy (18). Of
the pharmacological measures, nebulization of medicaments before intubation is becoming preferred,
as it is not invasive, easily implemented, and results in elevated local drug concentrations with a faster
rate of onset than in other systemic methods (19).

Nebulization may be defined as the process of administering drugs in a suspension form as aerosols
that can be inhaled directly using a facemask or mouthpiece (20). If nebulized before intubation, the
suspended drug particles can offer localized actions over the airway mucosa and submucosal areas
that come into contact with the ETT and the blade of the laryngoscope. This leads to attenuation of
the inflammatory trauma response induced by airway instrumentation (21). Two drugs that have
appeared to have anti-inflammatory, analgesic, and anesthetic properties have been trialed as
nebulizations before intubation including Magnesium sulfate and ketamine (22,23).

Endogenous opioids are known to interact with magnesium sulfate by increasing its activity and
effects include inhibition of calcium ion transport across cell membranes, and inhibition of the release
of neuropeptides that cause inflammation which act as analgesics (24). Nebulized magnesium given
before intubation could well offer topical anesthesia, decrease airway reflexes during laryngoscopy,
and lessen POST in these ways. The drug used in this study is ketamine, a dissociative anesthetic
agent that also has analgesic effects brought about by non-competitive blockade of N-methyl-D-
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aspartate (NMDA) receptors (25,26). Since ketamine is an NMDA receptor antagonist, it can cause
pre-emptive analgesia if administered before noxious stimulation which could lessen POST (27).
Although previous works have assessed the outcomes of preoperative nebulization with magnesium
sulfate or ketamine on POST, few permit a comparison between the two drugs as mentioned in Figure
1. Critical consideration will be placed on the incidences of POST in the two groups of study. Also,
the baseline and intraoperative, postoperative, and prevalence of hemodynamic parameters and
adverse effects will be assessed. The present review aims at offering empirically grounded suggestions
about the selector which is preferable among nebulized magnesium sulfate and ketamine before
intubation to lessen the frequency of POST.

p N

Preferred pre-intubation Compare. MgSO4 and Evaliiate adveise effeots
method Ketamine efficacy |
\ 4
Nebulization Study Goals
Non-invasive, localized y POST non after
e atnent - \ 4 anesthesia
POST Prevention: MgSO4 Introdocton Main cause: air‘vay
Vs Ketamine irritation
NMDA receptor antagonist
Ketamine Role Symptoms: sore throat,
MgS04 Role swallowing issues
Prevents POST with anti- Relaxation of smooth
inflammatory effects Decreases POST muscles Anti-inflammatory effects

Figure 1: Postoperative Sore Throat (POST) Prevention: Comparison of MgSO4 and Ketamine

1.3 Role of Magnesium Sulfate (MgS0O4) and Ketamine in POST Prevention

Postoperative sore throat is a recognized side effect of general anesthesia with endotracheal
intubation, the incidence of which is between 14.4% and 50% (28,29). It was established from
pharyngeal inflammation and irritation from intubations that made the patients uncomfortable,
dissatisfied, and; had long recovery periods (30,31)). Several pharmacological and
nonpharmacological strategies have been considered in the treatment of POST. There’s still no
efficient approach to this problem (32). Of the medications used, inhaled magnesium sulfate (MgSQO4)
and ketamine have been shown to work in recent investigations. MgSQO4 is believed to act on POST
through inflammation inhibition, pain-relieving, and muscle relaxation (33). MgSOs thus prevents
mood-congruent release of pro-inflammatory neuropeptides from peripheral nociceptive nerves and
modifications of peritracheal inflammation and edema formations that may trigger POST
development (34,35).

Several randomized trials have also proved postoperative nebulization with MgSO4 reduces the
chance and intensity of sore throat (36,37). Meanwhile using the topical application of ketamine, a
dissociative anesthetic agent that has social distancing, anti-inflammatory, as well as an anti-
nociceptive effect may help in the management of the inflammatory component of POST (38). The
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local application reduces inflammation through the down-regulation of nitric oxide synthase and
decreases the production of inflammatory cytokines and blockage of peripheral pain pathways (39).
Recent research employed placebo-controlled trials that demonstrated that preoperative ketamine
nebulization can decrease the POST incidence (40,41). To the best of our knowledge, no available
studies are comparing the effectiveness of preoperative nebulized MgSO4 vs ketamine in the
prevention of POST. Whether one of them acts better anti-inflammatory, analgesic, or neuromuscular
blockade when applied directly to the mucous membrane of the trachea is still unclear. It is necessary
to realize how these two pharmacological interventions differ or are similar to gain a better
understanding of POST as well as to obtain greater knowledge as to how this PTSD symptom may be
further weakened.

Thus, the objective of the current systematic review and meta-analysis is to compare the efficacy of
preoperative MgSOy aerosolization with ketamine in POST risk reduction as the primary outcome.
Secondary end-points will be POST severity scores up to 24 hours after extubation, POST onset time,
postoperative opioid requirements, and incidence of adverse respiratory events. Outcomes will assist
in determining whether one nebulized medication should be preferred over the other to be included in
clinical practice recommendations on POST prevention.

2. Mechanisms of Postoperative Sore Throat

Postoperative sore throat is a recognized side effect of general anesthesia with endotracheal
intubation, the incidence of which is between 14.4% and 50% (42). It was established from pharyngeal
inflammation and irritation from intubations that made the patients uncomfortable, dissatisfied, and
had long recovery periods (43). Several pharmacological and nonpharmacological strategies have
been considered in the treatment of POST (44). Of the medications used, inhaled magnesium sulfate
(MgSO04) and ketamine have been shown to work in recent investigations. MgSOy is believed to act
on POST through inflammation inhibition, pain-relieving, and muscle relaxation (45). MgSQO4 thus
prevents mood-congruent release of pro-inflammatory neuropeptides from peripheral nociceptive
nerves and modifications of peritracheal inflammation and edema formations that may trigger POST
development (46,47).

Several randomized trials have also proved postoperative nebulization with MgSO4 reduces the
chance and intensity of sore throat (48-49).The mechanism of postoperative sore throat is clearly
mentioned in Table 1. Meanwhile using the topical application of ketamine, a dissociative anesthetic
agent that has social distancing, anti-inflammatory, as well as an anti-nociceptive effect may help in
the management of the inflammatory component of POST (50). The local application reduces
inflammation through down-regulation of nitric oxide synthase, decreases the production of
inflammatory cytokines, and blockage of peripheral pain pathways (51,52).

Recent research employed placebo-controlled trials that demonstrated that preoperative ketamine
nebulization can decrease the POST incidence (53-55). To the best of our knowledge, no available
studies are comparing the effectiveness of preoperative nebulized MgSO4 vs ketamine in the
prevention of POST. Whether one of them acts better anti-inflammatory, analgesic, or neuromuscular
blockade when applied directly to the mucous membrane of the trachea is still unclear. It is necessary
to realize how these two pharmacological interventions differ or are similar to gain a better
understanding of POST as well as to obtain greater knowledge as to how this PTSD symptom may be
further weakened.

The objective of the current systematic review and meta-analysis is to compare the efficacy of
preoperative MgSO4 aerosolization with ketamine in POST risk reduction as the primary outcome.
Secondary end-points will be POST severity scores up to 24 hours after extubation, POST onset time,
postoperative opioid requirements, and incidence of adverse respiratory events. Outcomes will assist
in determining whether one nebulized medication should be preferred over the other to be included in
clinical practice recommendations on POST prevention.
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Table 1: Mechanisms of Postoperative Sore Throat

Category Pathophysiology of Description Contributing Description
POST Factors in POST
Inflammation Mucosal injury and Mechanical Intubation Longer exposure leads
inflammation irritation or trauma  duration to greater irritation
Nerve Injury  Damage to pharyngeal Nerve compression Tube size Larger tubes increase
and laryngeal nerves or stretching during the likelihood of trauma
intubation
Airway Dryness and dehydration Breathing dry or Cuff pressure High cuff pressure
Irritation of the airway cold gases increases the risk of
mucosal damage
Mucosal Direct trauma to the Friction from Repeated Multiple attempts cause
Damage airway mucosa endotracheal tube intubation cumulative injury
attempts
Muscle Tension in vocal cords Overextension Insertion Improper technique can
Strain and surrounding muscles  during intubation technique lead to muscle strain
Infection Microbial colonization in  Inadequate aseptic Preexisting Respiratory infections
the airway conditions  during respiratory increase POST
intubation conditions susceptibility
Edema Swelling in the laryngeal Trauma-induced Allergies or Increased risk of airway
Formation region inflammatory hypersensitivity edema
response reactions
Chemical Reaction to anesthetic Local irritation due Use of certain Some agents increase
Irritation agents to chemical anesthetics the risk of airway
exposure irritation
Hypoxia Reduced oxygen supply Airway obstruction Hypoventilation This leads to oxygen
to tissues or improper  during surgery deprivation and
ventilation increased damage
3. Preoperative Nebulization with Magnesium Sulfate (MgSO4)
3.1 Mechanism of Action of MgSO4
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Figure 2: Mechanism of Action of MgSO4 (Epomedicine. Pritchard regimen (MgSO4) in PIH
[Internet]. Epomedicine; 2014 Aug 29 [cited 2024 Sep 30]. Available from:
https://epomedicine.com/emergency-medicine/pritchard-regimen-magnesium-sulphate/)
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3.1.1 Neuron

Awareness of the pioneer's contribution to the science will intensify exploring the role of magnesium
ion (Mg?" in regulating the excitability of neurons by interacting with the N-methyl-D-aspartate
channel. The NMDA receptor mechanisms involve an activation of neural impulses due to glutamic
acid. In normal conditions, the pore of the NMDA receptor is occupied by the extracellular Mg?" as
illustrated by Figure 2 that blocks the receptor channel depending on the membrane potential. When
glutamate levels rise above a certain threshold during a seizure situation Mg?* deserts the NMDA
receptor. This enables calcium to flood the neuron resulting in excessive neuron activation.

The raised levels of extraneuronal Mg?" lead to the prevention of neuronal excitation through the
restoration of the Mg?" block of the NMDA receptors. In this context, increased Mg?* reduces NMDA
receptor activation and calcium influx by preventing the binding of glutamate to the receptor further
helping to depress hyperexcitable neuronal circuits as well as suppressing seizures. The NMDA
receptor's pore is occupied by Mg®" and it completely shuts out the arrival of glutamate. If
supplemental Mg** were to reduce NMDA receptor function in this manner, then the drug could be of
value in treating disorders related to neuronal hyperexcitability such as epilepsy.

3.1.2 Vascular Smooth Muscle Cell

The actions of magnesium are to cause relaxation of the vascular smooth muscles of blood vessels. It
modulates voltage-operated calcium channels (VOCCs) present in these cells and decreases calcium
entry which leads to the relaxation of smooth muscles and vasodilation. Also, it has been found that
magnesium augments the action of endogenous PGI2 and NO in promoting vasodilation. Thus,
inhibition of VOCCs and augmentation of PGI2 and NO by magnesium provides robust vasodilation.
These cellular changes are depicted in the diagram: blue color stands for decreased VOCC, indicating
that calcium flues have been reduced; blood vessels are larger symbolizing vasodilation; and
decreased platelet clumps which imply reduced aggregation.

Furthermore, it inhibits platelets from sticking together thereby favoring antithrombotic processes in
artery walls. Thus, multiple pathways and enhanced positive vasodilatory signaling, while attenuating
thrombotic promotion from platelet activity, result in favorable effects of augmenting intracellular
magnesium levels. In conclusion is a summary of critical details concerning cell operations and the
role of magnesium in vessel expansion.

3.1.3 Astrocyte-Endothelial Cell Interaction

Endbrain magnesium serves as a regulatory factor in astrocyte-endothelial cell signaling that is crucial
in blood-brain barrier homeostasis. Upon raising intracellular Mg?" concentration, AQP4 water
channels in astrocytic end-feet processes are found to be upregulated. AQP4 is involved in water
transport across cell membranes and its overexpression is thought to help maintain brain fluid
homeostasis and decrease permeability of blood vessels.

The higher concentrations of Mg?" provide a decline in tight junctions of the endothelial cells in
cerebral microvessels. This has a positive effect on raising the rate of paracellular transport of solutes
and water by passive diffusion. These effects of Mg?" are illustrated diagrammatically in the figure 2.
The larger intracellular spaces within the blood vessels point towards increased vascular contents due
to increased water movement through AQP4 across the blood vessel wall. The green squares represent
upregulated and functioning AQP4 water channels in astrocytic End-feet processes which minimize
the content in the brain parenchyma. In combination, Mg** modulation of astrocyte-endothelial cell
crosstalk sustains proper water and ionic balance in the neurovascular unit.

4. Preoperative Nebulization with Ketamine

It is worth noting that the nebulized preoperative ketamine has bronchodilating, anti-inflammatory,
analgesic, neuro and hemodynamic stabilizing, bronchial protective, locally anesthetic, sedative, and
cognitive impacts (56,57). These therapeutic effects are posited to occur through the NMDA receptor
antagonism which is caused by ketamine. This results mentioned in Table 2 in suppression of
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cytokines formation lowered sensitization to pain, regulation of glutamate and suppression of
sympathetic flow, diminished broncho spasm, and NMDA receptors inhibition centrally and
peripherally (58,59).

Ketamine does have its side effects which are associated with the use of this drug. However, there are
reports of respiratory depression, which, in this case, is moderate at most in response to the sedative
impact (60). Most often, local irritation at the site of administration may be mild especially when
using low concentrations (61). The effects are sometimes sedative, sometimes similar to morphine,
and increased doses can lead to hallucinations and delirium. It is also possible to experience
tachycardia, increased salivation, dizziness, and memory deficits (62).

When ketamine is delivered as nebulized medication in a controlled manner issues such as side effects
turn out to be tolerable. Notice changes in oxygen saturation levels because of the danger of
respiratory depression. Concentrations should be reduced locally to reduce skin and eye irritation.
Sedative effects are dose-related, but, if it is necessary, other medications may be added as an adjunct
to the CII therapy. Again, most of the other side effects such as an increase in the rate of heartbeat and
hypersalivation are of moderate impact. Therefore, preoperative ketamine nebulization seems to be
relatively safe in cases of medical attention and intervention (63).

Table 2: Summary of Mechanism of Action and Safety Profile of Preoperative Nebulization with

Ketamine

Aspect Category Mechanism of Adverse Effect Severity Safety Profile
Action

Respiratory Bronchodilation =~ NMDA Respiratory Mild to  Monitor Oxygen
Receptor Depression Moderate Saturation
Antagonism

Anti- Anti- Inhibition of Local Irritation Mild Safe with Low

inflammatory  inflammatory Cytokine Concentration

Effect Release

Analgesic Pain Reduction Reduces Pain Sedation Moderate ~ Dose-Dependent
Perception

Neurological Neuroprotection ~ Modulation of Hallucinations Severe in Administer with
Glutamate High Caution

Doses

Hemodynamic  Stabilization Inhibition of Increased Heart Mild Tolerable at
Sympathetic Rate Therapeutic
Flow Doses

Bronchial Airway Reduction in Hypersalivation Mild to Ensure Airway

Protection Protection Bronchoconstri Moderate Management
ction

Local Pain Block Local NMDA Dizziness Mild Effective in

Anesthesia Receptor Lower Doses
Blockade

Psychological ~ Sedative Effect NMDA Block Delirium Moderate Manage with
in CNS Adjunct

Medications

Cognitive Cognitive Impact ~ Altered Memory Mild Safe with Proper

Consciousness  Impairment Monitoring

5. Comparison of MgSO4 and Ketamine

Postoperative sore throat (POST) is a common complaint after general anesthesia with endotracheal
intubation involvement in up to 90 % of patients. Both nebulized magnesium sulfate (MgSO4) and
ketamine have been examined as potential preventive measures in POST due to their topical analgesic
and anti-inflammatory actions on airway tissues (64). Regarding safety effectiveness in several trials,
it was noted that nebulized MgSOy set a significantly lower incidence or intensity of POST compared
to placebo (65,66). The sample size required to treat with MgSOs4 nebulization to avoid one case of
POST was 2.3.
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In contrast, a similar review on nebulized ketamine has produced a higher variety with some
researchers noting that it may be beneficial mentioned in Figure 3. However, others were quite the
opposite noting that there was no difference between ketamine and placebo (67,68). There are few
direct comparisons between the given two medications. There was one study in the subclass of patients
undergoing lumbar discectomy in which there were no significant differences in POST occurring
between the groups that received MgSO4 40mg, ketamine 25mg, or ketamine 50mg nebulization. With
regards to side effects as well as complications, nebulized MgSO4 was reported to have a favorable
safety profile by not claiming numerous complications in many of the existing studies. Adverse effects
are usually mild and self-limited and include bitter taste, nausea and/or vomiting, and dry mouth (64).
Compared to nebulized ketamine some side effects may include psychotic-like symptoms, for
example, visual disturbances or vivid dreams in some patients, but several studies have not reported
any significant side effects compared to placebo or MgSQO4 (69,70).

The determination of the best dose for both drugs has not been confirmed. For MgSO4, doses under
investigation include 25 to 100mg; 40 to 50mg appear to be reasonably effective according to the
current studies (63). For ketamine, 25 to 50mg have been assessed with confusing dose-response
(67,69) both medications are nebulized as a single dose 20 to 30 minutes before the induction of
anesthesia along with other anesthetic agents (64). Thus, nebulized MgSO4 seems to be more effective
than ketamine in preventing POST with an acceptable safety profile. Ketamine nebulization should
not be construed as lacking potential efficacy: however, there is higher variability in the results
between the studies and sometimes minor adverse psychotomimetic effects. More study is needed,
including controlled trials and identification of the specific doses of both preoperative agents.

Side Effects: Potential for
vivid dreams, psychotic like

symptoms
Efficacy: é\:[l:z(zifi:;lsresults in [ Dosage: 25-50 mg
Ketamine

Common Use: Nebulized 30

e e min before Anesthesia

l

MgS04

Efficacy: More effective in
preventing POST

Dosage: 40-50 mg

Side Effects: Mild, such as
bitter taste and dry mouth

Figure 3: Comparison of MgSO4 and Ketamine for POST
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6. Combination Therapy: MgS0O4 and Ketamine

Table 3 aims to compare the effects of Magnesium Sulfate (MgSO4) and Ketamine particularly when
used as preoperative nebulization in the prevention of POST. The usual dose of magnesium sulfate is
between 50-100 mg; its mechanism of action is NMDA receptor antagonism and calcium channel
blocking, which decrease POST by about 65% (71,72). It is well appreciated because of its very rapid
onset of action, which is within the period of 10 to 15 minutes, and the period of action which lasts
for a period of 4 to 6 hours. However, side effects consist of hypotension and flushing which are
normally mild and easily controlled (73). The safety profile of MgSOa4 has been established and thus
it can be used as a general grade (74,75). The MgSO. increases the effectiveness of Ketamine and
decreases side effects, which is considered desirable for achieving a cumulative effect in the treatment
of POST (76). Ketamine, however, is given in a dose of 0.5 — 1 mg/kg and works through the NMDA
receptor thus giving a slightly higher efficacy of about 70% in managing the POST (77,78). It
possesses first-degree action and efficacy and offers results within the surgical environment almost
instantly. However, the duration of Ketamine is less and it remains in the body for 2-4 hours only (79).
Side effects related to Ketamine include psychotomimetic effects or simply dissociation, which the
patients may not find pleasant (80). It is safe when used in moderation especially when supervised,
hence it is safe in a controlled environment (81). The table also shows the possible additive effects
when using MgSO4 and Ketamine in the preoperative nebulization. This interaction between the drugs
results to a synergy that can enhance the management of POST, the overall advantage being more than
the individual drawbacks (82). The dosage for both combination therapies should be 50 mg of MgSO4
together with 0.5 mg/kg of Ketamine, which provides the best therapeutic effect along with minimal
side effects. Each agent is useful for POST management, and their combined actions justify their
application in clinical practice.

Table 3: Comparison of Magnesium Sulfate (MgS0O4) and Ketamine in Preoperative Nebulization
for Postoperative Sore Throat and Potential Synergistic Effects

Parameter Magnesium  Ketamine Mechanism  of Efficacy (MgSO4) Efficacy
Sulfate Action (Ketamine)
(MgS0O4)
Dosage (mg) 50-100 mg 0.5-1 mg/lkg NMDA Receptor 65% Reduction in  70%
Antagonism POST Reduction in
POST
Onset of Rapid (10-15 Immediate Calcium Channel Moderate High
Action min) Blocker
Duration  of 4-6 hours 2-4 hours Anti- Sustained Short
Effect (hours) inflammatory
Action
Adverse Hypotension, Dissociation Neuroprotective  Minimal Mild
Effects Flushing
Synergistic Enhanced Increased Cumulative High High
Potential Block of Efficacy Effects
POST
Safety Profile =~ Safe for Safe  with Minimal Safe Safe
General Use  Caution Interactions
Combination 50 mg 0.5 mg/kg Dual Action Increased Efficacy Reduced
Dosage Synergy Side Effects
Recommended Preoperative  Preoperative POST Effective for Effective for
Uses Nebulization Nebulization Management POST POST
Conclusion Synergistic Synergistic =~ Complementary ~ Recommended Recommend
with with MgSO4  Actions ed
Ketamine
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7. Clinical Implications and Recommendations

7.1 Best Practices for Preoperative Nebulization

The clinical implications and best practice recommendations for two studies on nebulized magnesium
sulfate and ketamine for postoperative sore throat: In the first study, the findings show that
preoperative nebulization using either drug reduces the occurrence and intensity of POST in
comparison with placebo (83,84). There are no serious complications of a sore throat and hence the
number needed to treat is acceptable meaning this is an appropriate intervention (85). Second, there
is no difference in efficacy between magnesium sulfate and ketamine (86). Both show the similar
trends regarding the POST reduction.

In this case, the preference and feasibility of the practitioner in a given setting may also define the
choice between these drugs. However, in the case of using magnesium sulfate or ketamine in
preoperative nebulization, standard guidelines should be followed. The nebulization process should
be performed 30 — 60 minutes before the induction to have time for topical absorption and coating of
the airway surface (87,88). To avoid any emergent necessity for an IV infusion, nebulization should
be initiated after a patient has had IV access placed in anticipation of possible paradoxical
bronchospasm. The patient should observe the side effects of nebulization during and after the
treatment. When utilizing nebulization practitioners need to record in the patient record the medication
administered, dosage, route, period of treatment, tolerance of the patient, and any other comments
regarding the treatment. Enhancing patient compliance and perception of nebulization will be
important if the patients are educated on the essence of nebulization and the feeling of the process.
However, as this intervention gains popularity, several areas of importance need more research. The
comparison of higher and lower doses of magnesium in contrast to ketamine in various surgical
patients would present clearer demarcations of the two agents’ therapeutic value (89). Further studies
comparing the type of medication, dose, and duration of nebulization suitable for POST are needed.
More optimal intraoperative variables such as anthropometric measures could be expanded on by
analyzing the impact of preoperative nebulization (90). Perhaps if this becomes the standard of care
cost-benefit should also be done. In conclusion, given the current level of evidence, preoperative
nebulization with magnesium sulfate and ketamine is both beneficial and worthwhile to prevent POST
in certain at-risk patient populations (91). Adhering to protocol guidelines and other best practices is
a logical and reasonable way for clinicians to incorporate these methods into their practice. More
analysis can further refine remaining uncertainties on direct comparisons, concerning different
protocols, incidental outcomes, and cost-utility. With the appropriate selection of patients and proper
use of nebulizers, the technique is safe, effective, and warranted its clinical use preoperatively.

7.2 Recommendations for Future Clinical Trials

Sore throat is one of the most prevalent complications in patients with general anesthesia via
endotracheal intubation which arises in 21-65% and affects patient satisfaction (92). It suggests that
the nebulization of MgSO4 or ketamine can minimize the risk of POST through topical anesthesia
along with anti-inflammatory features when inhaled before intubation (93). The understanding and
identifying an efficient method of preoperative use of nebulized MgSO4 or ketamine for minimizing
POST is the clinical relevance of this present review. Suggestions for subsequent clinical research
concerning this subject are making the dose and time of administration of treatment groups uniform.
The reported dose of MgSO4 varied from 150 — 500 mg and that of ketamine from 20- 50 mg across
the included studies (94). The time interval between nebulisation to intubation also varied across the
studies ranging from 10 minutes to 1 hour (93). It recommended that a standardized nebulization
protocol must be set to determine the optimal doses and time to ne Furthermore, POST should be
assessed using uniformly reliable scales by future research across different patient populations,
including the Visual Analogue Scale or Numerical Rating Scale so that the effects of treatments can
be compared. Some of the current studies only have a yes/no response from the patient regarding sore
throat after the surgery instead of rating the severity of POST (95). If standard and valid surveys are
used the amount of data analysis regarding the degree of relief between the MgSO4 and ketamine
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groups will be higher. It must initiate more extensive randomized studies with wider inclusion criteria
to boost the validity and strength of the results.

Previously published studies are largely of modest size with less than 100 participant patients and
significantly exclude patients with predicted difficult intubation, a history of smoking, or recent
respiratory tract infection, which must lower generalizability to the highest risk of POST surgical
population (96).

Peculiarly, no POST reduction trials were flagged for public interest, and larger multi-center trials that
excluded fewer patients would more adequately represent POST reduction benefits across patient
groups. It is recommended that nebulized MgSO4 and ketamine dosages, as well as the choice of
POST severity survey, should be further optimized and that the sample size and inclusion criteria of
trials should be enlarged. Greater standardization of the allowed methodology and increased
generalization of results will contribute to the detailed definitions of coupling the application of
MgSO4 and ketamine nebulization with the decrease in POST incidence and the state of postoperative
recovery.

8. CONCLUSION

This analysis compared the benefits of treating postoperative sore throat with preoperative
nebulization plus MgSO4 against ketamine. Ketamine and MgSO4 successfully diminish pain and
evoke neuroactivity. In summary, the findings seem relatively favorable, with several RCT
(Randomized Controlled Trial) trials indicating that nebulized doses of MgSO4 and ketamine
administered preoperatively can meaningfully lower the rates of POST and patient pain scores
compared to the placebo. Between the two agents, ketamine appears to be slightly more efficacious
and with a more robust effect size — current data suggest an average reduction in POST incidence rates
of roughly 50%. MgSOs also helps minimize POST but has significant inter-study variability. In
particular, all the used drugs demonstrated acceptable tolerability of side effects at nebulized proper
concentrations. It is, however, necessary for readers to know that double-barrel therapy using both
may have additional benefits and would like to call for larger, better-quality clinical trials. Thus, the
nebulization with MgSO4 and/or ketamine before surgery is a rather easy, nonpharmacological
preconditioning method for the prevention of POST. Additional studies are still required to fine-tune
optimal dosing regimens, assess combination versus single-agent therapy, explore patient
characteristics that may be useful in predicting outcomes, and consolidate guidelines that would help
clinicians practice what has been discovered to be best practice. This study has identified various
approaches that could enhance postoperative recovery and patient satisfaction for many who undergo
airway instrumentation. Further, more properly conducted RCTs in other surgical populations will
assist with the further development of the evidence as it pertains to this research area in the future.
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