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ABSTRACT:  

Dental implant surgical procedures have become increasingly prevalent in recent years due to their 

effectiveness in restoring missing teeth and improving oral health and aesthetics. To ensure patient 

comfort and safety during these procedures, the use of general anesthesia has evolved significantly 

with the introduction of new-generation anesthetics.This comprehensive review aims to provide a 

thorough analysis of the current state of  New Generation General Anesthesia Used in Dental Implant 

Surgical Procedures examining the scientific literature published over the last 15 years. By critically 

evaluating the efficacy, safety, potential applications, and challenges faced by blood substitutes, this 

review will shed light on their potential role in transforming patient care. 

 

 

 

Introduction 

General anesthesia plays a pivotal role in dental implant 

surgical procedures, providing profound sedation and 

analgesia, thereby ensuring a comfortable and pain-free 

experience for patients. Over the last few decades, there 

have been significant advancements in anesthesia 

techniques, leading to the development of new 

generation anesthetics with enhanced safety and efficacy 

profiles.(1–4) This research article aims to explore the 

latest trends in the use of new generation general 

anesthesia in dental implant surgery and assess their 

impact on patient outcomes and safety. 

Traditional dental implant surgical procedures often 

involved local anesthesia, which could be insufficient for 

patients with high anxiety levels or complex medical 

histories. As a result, there was a growing demand for 

more potent and reliable anesthesia techniques that could 

cater to a wider range of patients. The past 15 years have 

witnessed a surge in research on new generation general 

anesthetics and their applications in dental implant 

surgery. These anesthetics are characterized by their 

rapid onset, predictable duration, and fewer adverse 

effects, making them increasingly attractive to both 

dental practitioners and patients.(5) 

Dental implant surgery has evolved significantly since its 

inception in the 1960s, driven by advances in materials, 

technology, and surgical techniques.(6) Originally, 

dental implants were primarily used to replace single 

missing teeth, but they now cater to diverse patient needs, 

including full mouth restorations and implant-supported 

dentures.(7) This expanding scope of dental 

implantology has necessitated advancements in 

anesthetic approaches to accommodate various patient 

populations and surgical complexities. 

Local anesthesia, typically administered via injection, 

has long been the cornerstone of pain management in 

dental implant surgery.(8) While local anesthesia 

effectively blocks pain signals in the surgical area, it may 

not address the psychological distress and anxiety 

experienced by some patients during the procedure. 

Moreover, for complex and lengthy surgeries, 

maintaining a high level of patient cooperation and 
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comfort can be challenging with local anesthesia 

alone(6,9). 

The demand for a more comprehensive pain 

management approach in dental implant surgery led to 

the introduction of general anesthesia as an alternative to 

local anesthesia. (10–13) General anesthesia induces a 

state of controlled unconsciousness, allowing patients to 

undergo surgery without experiencing pain or anxiety. In 

recent years, the use of general anesthesia has gained 

popularity due to its potential to enhance the overall 

patient experience and facilitate more extensive and 

complicated dental implant procedures. 

The last 15 years have witnessed remarkable progress in 

the development of new-generation general anesthetics, 

designed to improve patient safety and comfort during 

dental implant surgery. These anesthetics encompass 

various administration techniques, including intravenous 

sedation, inhalation anesthesia, and a combination of 

both. Each technique offers unique advantages, and the 

choice of anesthesia depends on patient-specific factors 

and the complexity of the surgical intervention. 

 

Methodology 

To conduct this research, a comprehensive literature 

review was performed, utilizing electronic databases 

such as PubMed, Google Scholar, and relevant dental 

journals. The search keywords included "new generation 

general anesthesia," "dental implant surgery," 

"sevoflurane," "desflurane," "remifentanil," "patient 

outcomes," and "safety." 

Inclusion criteria comprised articles published between 

2008 and 2023, focusing on the use of new generation 

general anesthesia in dental implant surgical procedures. 

Exclusion criteria encompassed studies without full-text 

access, non-English publications, and those with 

inadequate data on patient outcomes and safety 

parameters. 

Articles meeting the eligibility criteria were subjected to 

a thorough qualitative analysis, examining the anesthetic 

techniques used, patient demographics, sample size, 

study design, duration of anesthesia, surgical outcomes, 

adverse events, and patient satisfaction. The primary 

focus was to assess the efficacy of the new generation 

general anesthetics in achieving adequate sedation and 

analgesia while minimizing the occurrence of side 

effects. 

 

 

Discussion  

Efficacy and Safety of New-Generation General 

Anesthesia Techniques: 

The discussion on the efficacy and safety of new-

generation general anesthesia techniques in dental 

implant surgery is of paramount importance.(10) 

Numerous studies have explored the use of intravenous 

sedation and inhalation anesthesia and their impact on 

patient outcomes. 

Intravenous sedation has proven to be highly effective in 

managing anxiety and pain during dental implant 

surgery.(14) The ability to induce a state of controlled 

sedation while maintaining patient responsiveness and 

cooperation has been well-received by both patients and 

dental professionals. Studies have reported high success 

rates and patient satisfaction with intravenous sedation, 

demonstrating its efficacy in providing a comfortable 

and pain-free surgical experience. 

Similarly, inhalation anesthesia, particularly nitrous 

oxide, has shown promising results in alleviating patient 

anxiety and promoting relaxation during dental implant 

procedures. The mild sedation and anxiolysis offered by 

nitrous oxide have contributed to a more pleasant 

surgical experience for many patients.(15) Moreover, the 

quick onset and recovery times associated with 

inhalation anesthesia have made it a convenient option 

for shorter dental implant surgeries. 

Patient Selection and Individualized Anesthesia 

Protocols: 

The discussion on patient selection and individualized 

anesthesia protocols is crucial for optimizing the benefits 

of new-generation anesthesia techniques.(16) Factors 

such as age, medical history, concurrent medications, 

and the complexity of the dental implant procedure 

should be carefully considered when determining the 

most appropriate anesthesia approach for each patient. 

Elderly patients or those with certain medical conditions 

may require specific considerations during anesthesia 

administration. Individual variations in drug metabolism 

and clearance may influence the choice and dosing of 

sedative agents.(17) Furthermore, patients with dental 

anxiety or phobia may benefit from a combination of 

intravenous sedation and inhalation anesthesia to achieve 

a deeper level of sedation while ensuring their comfort 

and cooperation. 

By tailoring anesthesia protocols to each patient's unique 

needs, dental professionals can enhance the safety and 

effectiveness of dental implant surgery. Careful patient 
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assessment and communication are crucial in developing 

anesthesia plans that prioritize patient well-being and 

surgical success. 

Advancements in Monitoring Technology: 

The integration of advanced monitoring technology in 

dental implant surgery has significantly contributed to 

patient safety and improved outcomes. Monitoring 

devices, such as capnography, pulse oximetry, and 

bispectral index monitoring, provide real-time data on 

vital signs and the depth of anesthesia, enabling 

anesthesia providers to detect and address potential 

complications promptly. 

Capnography, which measures the end-tidal carbon 

dioxide levels, plays a crucial role in monitoring patients' 

ventilation status during general anesthesia. Changes in 

capnography waveforms can indicate airway obstruction, 

hypoventilation, or other respiratory issues, allowing for 

timely interventions. 

Pulse oximetry provides continuous monitoring of 

oxygen saturation levels, which is essential for early 

detection of hypoxemia, a potentially serious 

complication during anesthesia.(18,19) Prompt 

identification and intervention can prevent hypoxic 

events and their associated complications. 

Bispectral index monitoring is a tool used to assess the 

depth of anesthesia by analyzing the patient's brain wave 

patterns. This technology aids anesthesia providers in 

maintaining the optimal level of sedation, minimizing the 

risk of under- or over-sedation. 

The integration of these monitoring technologies into 

dental implant surgery enhances patient safety, improves 

anesthesia management, and reduces the occurrence of 

adverse events. Continuous monitoring allows for 

adjustments to anesthesia levels, ensuring patients 

remain in an optimal sedation state throughout the 

procedure. 

 

Combined Anesthesia Techniques: 

The discussion on combined anesthesia techniques 

explores the utilization of both intravenous sedation and 

inhalation anesthesia to achieve deeper levels of sedation 

and address the unique needs of individual patients.(20) 

The combination of these techniques allows for greater 

flexibility in anesthesia delivery, making it possible to 

tailor the level of sedation to the specific requirements of 

each dental implant procedure. 

For more extensive dental implant surgeries or patients 

with higher levels of anxiety, a combination of 

intravenous sedation and inhalation anesthesia may be 

particularly beneficial. This approach provides a higher 

level of sedation, promoting patient comfort and 

cooperation during the procedure. However, it is crucial 

to strike the right balance to avoid excessive sedation, as 

this may increase the risk of complications. 

Anesthesia providers must exercise caution and adhere 

to established protocols when administering combined 

anesthesia techniques.(21) Comprehensive preoperative 

assessments and ongoing monitoring during the surgery 

are essential to ensure patient safety and optimize 

surgical outcomes. 

 

Patient Satisfaction and Surgical Outcomes: 

The discussion on patient satisfaction and surgical 

outcomes highlights the impact of new-generation 

general anesthesia techniques on the overall patient 

experience and the success of dental implant procedures. 

Several studies have reported high levels of patient 

satisfaction with new-generation anesthesia approaches. 

Patients have expressed reduced anxiety and improved 

comfort during dental implant surgery, contributing to a 

positive perception of the entire dental implant 

experience.(22) The ability of anesthesia providers to 

create a pleasant and pain-free environment has 

enhanced patient confidence in dental implantology, 

ultimately leading to increased acceptance and demand 

for the procedure. 

Moreover, the effectiveness of new-generation 

anesthesia techniques in managing pain and anxiety 

during dental implant surgery has resulted in improved 

surgical outcomes. Patients who are more relaxed and 

cooperative during the procedure are likely to experience 

better healing, reduced postoperative complications, and 

enhanced implant integration. 

 

Challenges and Limitations: 

The discussion on challenges and limitations addresses 

the potential drawbacks and areas for improvement in 

new-generation general anesthesia techniques for dental 

implant surgery. 

One of the primary challenges is the need for specialized 

training and expertise in administering and monitoring 

these anesthesia techniques. Anesthesia providers must 

undergo proper training and maintain proficiency in 

handling intravenous sedation, inhalation anesthesia, or 

a combination of both. Additionally, dental professionals 

should be aware of potential complications and be 
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prepared to manage any adverse events that may arise 

during the procedure.(23) Patient selection and risk 

assessment are critical in ensuring the safe 

administration of general anesthesia. Some patients may 

have medical conditions or contraindications that 

preclude the use of certain anesthesia techniques. 

Anesthesia providers must be diligent in identifying 

these risk factors and discussing alternative approaches 

to anesthesia when necessary. 

Furthermore, the availability of advanced monitoring 

technology may vary across different dental facilities, 

particularly in smaller or less technologically equipped 

settings. Efforts should be made to promote the adoption 

of these monitoring tools in dental implant surgery to 

enhance patient safety and anesthesia management. 

 

Future Directions and Research Implications: 

The discussion on future directions and research 

implications in dental implant anesthesia emphasizes the 

need for ongoing research and innovation in this field. 

Research studies should continue to investigate the long-

term effects of new-generation general anesthesia on 

dental implant patients. Longitudinal studies examining 

patient outcomes, including implant success rates, post-

operative complications, and patient satisfaction, will 

provide valuable insights into the sustained benefits of 

these anesthesia techniques. 

Comparative studies comparing the efficacy and safety 

of different anesthesia modalities, dosing regimens, and 

administration techniques will further inform anesthesia 

providers and dental professionals in selecting the most 

appropriate approach for individual patients and specific 

surgical scenarios. 

Moreover, research should focus on developing tailored 

anesthesia protocols for various patient populations, 

including elderly patients, patients with medical 

comorbidities, and those with dental anxiety. 

Individualized care plans based on patient-specific 

factors will contribute to improved patient experiences 

and better surgical outcomes. 

The advancement of telemedicine and virtual 

consultation platforms may also play a role in dental 

implant anesthesia, enabling remote pre-operative 

assessments and consultations with anesthesia providers. 

This approach can streamline the anesthesia planning 

process, enhance patient preparation, and optimize the 

use of healthcare resources. 

Furthermore, as the field of anesthesia continues to 

evolve, the development of new anesthetic agents and 

techniques may present additional opportunities to 

enhance patient experiences during dental implant 

surgery.The reviewed literature consistently 

demonstrated the efficacy of new generation anesthetics 

in achieving deep sedation and analgesia during dental 

implant procedures. Patients experienced reduced 

anxiety levels and improved overall satisfaction 

compared to local anesthesia alone. Moreover, the 

combination of inhalation agents with remifentanil 

allowed for individualized anesthesia, resulting in better 

patient outcomes. 

The safety profile of these new generation agents was 

generally favorable, with lower incidences of adverse 

events such as PONV and respiratory depression. 

However, individual variability in drug metabolism 

emphasizes the need for vigilant monitoring to ensure 

patient safety. 

As the field of anesthesiology continues to evolve, it is 

essential for dental practitioners to stay updated on the 

latest advancements and evidence-based practices to 

provide the highest standard of care. Future research 

could focus on large-scale randomized controlled trials, 

investigating the long-term effects of new generation 

general anesthesia in dental implant surgery and further 

refining protocols to optimize patient safety and 

outcomes. 

Overall, the adoption of new generation general 

anesthesia has revolutionized the landscape of dental 

implant surgery, significantly improving patient 

experiences and outcomes. By embracing these 

innovative anesthetic techniques, dental practitioners can 

ensure the continued growth of dental implant 

procedures as a safe, effective, and patient-friendly 

treatment option. 

 

Conclusion: 

In conclusion, the past 15 years have seen remarkable 

progress in the utilization of new generation general 

anesthesia in dental implant surgical procedures. 

Sevoflurane, desflurane, and remifentanil have emerged 

as prominent choices due to their rapid onset, predictable 

duration, and enhanced safety profiles. These agents 

have significantly contributed to enhancing patient 

satisfaction and comfort during dental implant surgeries, 

enabling dental practitioners to cater to a broader patient 
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population, including those with high anxiety levels or 

complex medical histories. 
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