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ABSTRACT:

Sedation techniques in oral surgery are vital for managing patient anxiety and ensuring procedural success. Various methods, including inhalation sedation,
intravenous sedation, and oral sedation, play a crucial role in enhancing patient comfort and safety. This review explores the different levels of sedation—from
minimal to general anesthesia—and emphasizes the importance of individualized patient assessment for selecting the appropriate sedation method. Factors such as
medical history, anxiety levels, and specific dental needs are critical for optimizing sedation outcomes. The pharmacology of sedative agents, including nitrous
oxide, benzodiazepines, and propofol, is discussed, highlighting their mechanisms and applications. The review also addresses indications and contraindications
for sedation, emphasizing the need for a cautious approach in special patient populations. Ultimately, a collaborative interprofessional approach is essential for
ensuring a safe and effective sedation experience, thus improving the overall quality of dental care.
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Introduction

Sedation techniques in oral surgery are crucial for managing patient anxiety and ensuring procedural success. Various methods, including inhalation
sedation, intravenous sedation, and oral sedation protocols, have been explored to enhance patient comfort and safety during procedures.! Sedation plays
a crucial role in the field of oral surgery, providing a means to manage patient anxiety, discomfort, and pain during procedures. As dental procedures can
often induce significant fear and apprehension in patients, effective sedation techniques are essential for facilitating a smooth surgical experience. The
objective of sedation is not only to ensure patient comfort but also to enable dental professionals to perform intricate procedures with precision and
efficiency.? Oral surgery encompasses a wide range of procedures, including tooth extractions, implant placements, and corrective jaw surgeries, each
varying in complexity and potential discomfort. Given the diverse nature of these interventions, a one-size-fits-all approach to sedation is insufficient.
Instead, practitioners must assess individual patient needs, preferences, and medical histories to tailor sedation techniques accordingly.® Various sedation
methods are available, ranging from minimal sedation, which allows patients to remain awake and responsive, to general anesthesia, which renders them
completely unconscious. Each technique has its own indications, benefits, and potential risks, necessitating a thorough understanding of their application
within the context of oral surgery.* This review aims to provide a comprehensive overview of the various sedation techniques employed in oral surgery.

Levels of Sedation

Sedation is the use of drugs to depress the central nervous system (CNS), reducing the patient's awareness of their surroundings, and can be classified
into different levels based on the degree of CNS suppression. The stages of sedation include Conscious Sedation, which represents a minimally depressed
level of consciousness where patients can maintain their airway independently and respond to physical and verbal commands; Deep Sedation,
characterized by drug-induced depression of consciousness, where patients are not easily aroused but can respond to repeated or painful stimulation, often
requiring assistance to maintain their airway; and General Anesthesia, which involves a complete loss of consciousness where patients are unresponsive
even to painful stimuli and necessitate airway management.® These classifications are critical for ensuring safety and effectiveness in sedation practices,
guided by various dental organizations, including the American Dental Association (ADA) and the American Association of Oral and Maxillofacial
Surgeons (AAOMS). The levels of sedation include Minimal Sedation (Anxiolysis), where patients remain awake and responsive but are relaxed, making
it beneficial for managing mild anxiety and promoting cooperation, with minimal monitoring needed as vital signs typically remain stable; Moderate
Sedation (Conscious Sedation), where patients may become drowsy, slur their speech, and might have partial amnesia regarding the procedure,
necessitating closer monitoring of vital signs due to potential respiratory depression, along with substantial educational requirements of at least 60 hours
of didactic instruction and clinical experience; and Deep Sedation and General Anesthesia, where patients may respond to painful stimuli in deep sedation
but are generally unresponsive in anesthesia, requiring intensive monitoring and substantial training through accredited residency programs in oral and
maxillofacial surgery or dental anesthesiology.® While the ADA outlines comprehensive sedation guidelines and educational prerequisites, individual
state dental boards may impose specific regulations that practitioners must follow to ensure compliance. Sedation in pediatric dentistry is essential for
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effectively managing anxiety and facilitating dental care in young patients. Adhering to these professional guidelines and pursuing continuous education
is vital for dentists to maintain high standards of care and to stay updated on best practices in sedation administration.”

Minimal or light
sedation
(Anxiolysis)

Moderate sedation or
analgesia (Conscious
sedation)

Deep sedation or
analgesia

General anesthesia

Responsiveness

Normal response to

Purposeful response to

Purposeful response

Unarousable even with

verbal stimuli verbal or tactile stimuli following repeated or | repeated or painful
painful stimuli stimuli
Airway Unaffected No intervention required | Intervention may be Intervention is often
required required
Spontaneous Unaffected Adequate Maybe inadequate or | Frequently inadequate
ventilation compromised and is compromised
Cardiovascular Unaffected Usually maintained Usually maintained Maybe impaired

function

Patient Evaluation and Assessment

Evaluating a patient prior to sedation is crucial for determining their suitability, selecting an appropriate sedation technique, and minimizing the risk of
complications or emergencies. This evaluation process begins with a comprehensive review of the patient’s medical and dental histories, ensuring that
any allergies, adverse reactions to medications, and past experiences with sedation are documented.” Positive responses must be clarified in detail; for
instance, if a patient has asthma, the assessment should encompass their triggers, the frequency of episodes, any history of hospitalizations, and current
medications. For patients being considered for moderate to deep sedation in a dental setting, the pre-sedation assessment must also include recording
baseline vital signs to establish a reference point, noting the patient's weight for accurate drug dosage calculations, and conducting an airway evaluation
using the Mallampati classification. Additionally, it is important to assess the health of major organ systems and determine the patient's classification
according to the American Society of Anesthesiologists (ASA) Physical Status Classification system. The ASA classifications range from ASA I,
indicating a normal healthy patient, to ASA I, representing a patient with mild systemic illness; ASA 111 for those with severe systemic disease; ASA IV
for patients with severe systemic disease posing a constant threat to life; ASA V for moribund patients who are not expected to survive without the
operation; and ASA VI for declared brain-dead patients whose organs are being harvested for donation.®

Inhalation Sedation (1S)

Inhalation Sedation (IS) is gaining recognition as a viable alternative to general anesthesia, particularly beneficial for anxious or medically compromised
patients. This technique not only facilitates quicker patient turnover but also enables administration in outpatient settings, thereby helping to reduce
waiting lists for surgical procedures. It is particularly advantageous for children who experience anxiety regarding dental treatments, as this anxiety can
result in uncooperative behavior during procedures. Dental caries, one of the most prevalent diseases, can lead to significant complications, including
pain, local or systemic infections, and early tooth loss if left untreated. By utilizing inhalation sedation, dental practitioners can provide essential
treatments in a more relaxed and comfortable environment, thus preventing these negative outcomes. Furthermore, creating a positive experience
encourages patients to overcome their anxiety for future appointments, promoting ongoing dental care. A cooperative patient also allows dentists to
deliver safer and more effective treatments. The inhalation sedation procedure begins with the patient inhaling 100% oxygen for a duration of 2 to 5
minutes.*® Following this, nitrous oxide is introduced, and its concentration is gradually increased every two minutes until it reaches a maximum level of
70%. Most sedation delivery systems are designed to restrict the concentration to a maximum of 70% to ensure safety. Commonly, the operational
concentration for effective sedation ranges from 30% to 40% nitrous oxide. Upon completion of the procedure, it is standard practice to administer 100%
oxygen for an additional 5 minutes. During the entire process, the operator must visually monitor the patient to ascertain when an appropriate level of
sedation has been achieved, while also implementing behavioral management techniques to ensure the success of the sedation experience.!

Intravenous Sedation (1VS)

Intravenous sedation (IVS) techniques, particularly the combination of propofol and esketamine, have demonstrated efficacy in stabilizing hemodynamic
parameters and enhancing patient satisfaction during outpatient surgeries. Although midazolam is recognized as the most cost-effective sedative, propofol,
despite its higher expense, provides significant clinical advantages that can justify the cost in certain scenarios. It is crucial for patients undergoing these
procedures to arrange for a designated escort to accompany them home and assist with care for the remainder of the day and overnight.’® This escort
should focus solely on the patient; therefore, if children are present at home, they should be cared for by a separate responsible adult. Upon the patient's
arrival for surgery, vital signs—including blood pressure, pulse rate, and oxygen saturation—are reassessed. Continuous monitoring throughout the
procedure is essential, particularly for detecting respiratory depression or potential over-sedation. While monitoring devices are invaluable, they do not
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replace the need for visual observation, making it imperative for healthcare professionals to engage in both forms of monitoring.'* An intravenous cannula
is typically inserted, with common sites being the dorsum of the hand or the anterior cubital fossa. Midazolam is usually stored in a 5-mg vial and is
administered through a carefully controlled titration process. The titration method involves the slow injection of 2 mg of midazolam, followed by a 90-
second pause to assess the patient’s response. Additional doses of 1 mg may be given at one-minute intervals until a satisfactory and safe level of sedation
is achieved. This meticulous approach helps minimize the risks of respiratory depression, over-sedation, or other complications. After the treatment is
concluded, patients are closely monitored in a recovery area until it is deemed safe for them to leave. This determination relies on their vital signs and a
behavioral assessment conducted by a clinician trained in sedation. It is vital to remind the escort of their responsibilities once the patient is discharged,
emphasizing that the patient should not drive, sign legal documents, or operate machinery for 24 hours post-sedation. In the event of complications or
adjustments to the treatment plan during the 1V sedation, it is prudent to arrange a follow-up with the patient. Due to the amnesic effects of the sedation,
patients may not retain what they are told during recovery, underscoring the importance of clear communication and proper aftercare to ensure a smooth
recovery process.’

Oral Sedation with Diazepam

Oral sedation using diazepam is a common approach to manage anxiety in patients prior to procedures. Typically, a dosage of either 5 mg or 10 mg is
administered one to two hours before the scheduled appointment. It is crucial for patients to have an escort accompany them, as they will not be able to
drive or operate machinery following the procedure due to the sedative effects of the medication. Before and after treatment, clinicians should record the
patient’s vital signs to monitor any potential changes and ensure safety.'® Continuous observation of the patient's level of sedation is essential; the clinician
must ensure that the patient remains responsive to verbal commands throughout the procedure, indicating that the sedation level is appropriate. One of
the advantages of using diazepam for oral sedation is its simplicity; it is less expensive and requires minimal equipment compared to more complex
sedation methods, making it an accessible option in many dental and medical settings. However, it is important to note that the effects of diazepam can
be less predictable than those of other sedatives, such as midazolam, and it generally provides a milder level of sedation. This unpredictability can be a
disadvantage, particularly in patients with varying levels of tolerance to sedative medications, as some may experience insufficient sedation while others
may respond more strongly. Therefore, careful patient selection and monitoring are paramount when utilizing diazepam for oral sedation.’

Drugs used

The pharmacology of drugs used for conscious sedation involves several key agents, each with distinct mechanisms and applications. Before administering
any sedative or inhalational anesthesia, it's essential to secure an intravenous (IV) line using an appropriately sized cannula. Nitrous oxide (N20) is a
colorless gas used as an anxiolytic and analgesic agent, causing CNS depression and muscle relaxation with minimal respiratory effects. Its analgesic
properties stem from the release of endogenous opioid peptides and the inhibition of N-methyl-D-aspartate (NMDA) receptors. Sevoflurane, an ether
inhalational anesthetic with low pungency and a low blood—gas partition coefficient, provides smooth induction and emergence, making it ideal for use
before total IV anesthetics like propofol. Benzodiazepines, such as midazolam and diazepam, are favored for IV conscious sedation due to their sedative
and anxiolytic effects, although they lack analgesic properties. Midazolam is particularly noted for its rapid onset and short duration, with various routes
of administration. Practitioners must have flumazenil available to counteract benzodiazepine effects, especially in emergencies. Ketamine, a
phencyclidine derivative and NMDA receptor antagonist, induces a dissociative state that preserves vital functions while providing anesthesia and
analgesia, though it may cause side effects like emergence phenomena and increased salivation. Propofol, a lipophilic agent administered as an emulsion,
exerts hypnotic effects via GABA activation, leading to rapid onset and offset of action but notable hemodynamic effects such as hypotension. While the
aforementioned agents do not provide analgesia, opioids like fentanyl and sufentanil are often used as adjuncts due to their potent analgesic properties.
Fentanyl is a short-acting opioid, while sufentanil is even more potent, offering rapid recovery but with higher incidences of side effects like nausea and
prolonged discharge times. Collectively, these agents are critical in facilitating safe and effective conscious sedation, particularly in outpatient settings.*"8

Sedation Agent Characteristics Mechanism of Action Uses Duration of Safety and Reversal
Action
Nitrous Oxide - Colorless gas - Stimulates release of Anxiolytic Levels diminish - Wide safety margin
- Rapid onset enkephalins (analgesic - Analgesic during expiration | - Minimal side effects
- Odorless or sweet- | effect)
smelling - Utilizes
benzodiazepine binding
site to trigger GABA
receptor (anxiolytic
effect)
Benzodiazepines | Group of drugs with | - Bind to and activate - Anxiety Midaz | - High toxic-to-
various uses (e.g., GABA receptors management olam: 1-3 therapeutic ratio
insomnia, anxiety) - Suppress CNS activity | - Sedation in minutes (V)
. - Reversal agent:
(sedative effect) .
Flumazenil
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- Commonly used dentistry and Diazepam: 15-60 | - Flumazenil: 1-2

sedative agents critical care minutes (oral) minutes onset; monitor
for re-sedation (up to 2
hours)

Indications and Contraindications

Sedation is primarily indicated for patients experiencing dental anxiety, which is the most common reason individuals seek this form of sedation.
Additionally, it provides a safe treatment option for patients with medical conditions that can be exacerbated by stress, such as epilepsy or hypertension.
Patients suffering from dyskinesia-related conditions, like Parkinson's disease, may find it challenging to undergo dental procedures, and sedation can
help manage involuntary movements, thereby facilitating smoother treatment. Other indications for conscious sedation include increased surgical
complexity and the patient's age, which may necessitate a more controlled approach. However, there are absolute contraindications to consider, including
pregnancy, allergies, and potential drug interactions. Special caution is warranted for patients on psychotropic medications due to the risk of synergistic
effects that could lead to deeper sedation. Certain patient groups, particularly those with significant systemic illnesses—such as chronic obstructive
pulmonary disease (COPD), multiple co-morbidities, or conditions that can cause upper airway obstruction (like obesity and sleep apnea)—require special
attention due to an elevated risk of complications. For such patients, it may be prudent to seek a pre-assessment from an anesthesiologist, who can also
manage sedation in a general hospital setting. Inhalational sedation should be avoided in individuals with upper respiratory infections, COPD, or recent
middle ear surgery. Furthermore, a history of illicit drug use can affect the efficacy of conscious sedation. If a patient is deemed unfit for conscious
sedation, alternative options such as local or general anesthesia should be considered, with decisions made based on the patient's anxiety levels, age, and
the complexity of the proposed treatment.1%2

Conclusion

In conclusion, achieving optimal outcomes with conscious sedation frequently necessitates a collaborative interprofessional approach. This method is
generally more cost-effective compared to general anesthesia, which incurs higher expenses due to the need for a hospital environment and the
involvement of specialized nursing and surgical staff. Although various sedation techniques present significant advantages, the selection of an appropriate
method should be tailored to the individual patient. Factors such as the patient's anxiety levels, medical history, and specific dental needs must be
thoroughly evaluated to ensure the safest and most effective sedation experience. By taking these patient-specific considerations into account, healthcare
providers can enhance the overall quality of care, minimize risks, and foster a more comfortable environment for patients undergoing dental procedures.
Furthermore, effective communication among the dental team, anesthesiologists, and the patient’s primary care providers is crucial in establishing a
comprehensive sedation plan that prioritizes the patient’s well-being and ensures a successful treatment outcome.
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