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Abstract
Anesthesia is a critical component of modern medicine, facilitating painless medical procedures and surgeries. Inhalation and intravenous 
anesthesia are two primary methods used to induce and maintain anesthesia. This article aims to compare these two techniques, highlighting 
their respective pros and cons. Understanding the differences between inhalation and IV anesthesia can assist healthcare professionals in making 
informed decisions tailored to individual patient needs, ensuring safe and effective anesthesia administration.
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Introduction
Anesthesia is a cornerstone of modern medical practice, enabling 

surgical procedures, pain management and medical interventions with 
minimal discomfort for patients. Among the various methods of administering 
anesthesia, inhalation and intravenous routes are widely utilized. Both 
approaches offer unique advantages and disadvantages, influencing their 
suitability for different clinical scenarios. This article delves into the comparison 
of inhalation and IV anesthesia, exploring their respective benefits and 
drawbacks. One significant aspect to consider when comparing inhalation 
and intravenous anesthesia is their environmental impact. Inhalational agents, 
being volatile compounds, have the potential to contribute to greenhouse 
gas emissions and environmental pollution if not properly managed. Waste 
anesthetic gases released into the atmosphere can pose occupational health 
risks to healthcare workers and have adverse effects on the environment [1].

Literature Review

Inhalation anesthesia

Inhalation anesthesia involves the delivery of anesthetic agents in gaseous 
or vaporized form for inhalation by the patient. Common inhalational agents 
include sevoflurane, isoflurane, desflurane and nitrous oxide. Advantages 
of inhalation anesthesia include rapid onset of action, precise titration of the 
anesthetic depth and easy reversibility upon discontinuation. Additionally, 
inhalational agents offer excellent control of the depth of anesthesia, making 
them suitable for a wide range of surgical procedures. However, inhalation 
anesthesia requires specialized equipment for administration, such as 
vaporizers and anesthetic circuits, which may pose logistical challenges in 
certain settings. There is also a risk of environmental pollution with volatile 
anesthetic agents, necessitating proper scavenging systems to minimize 
exposure to healthcare workers and the environment [2].

Intravenous anesthesia 
Intravenous anesthesia involves the direct administration of anesthetic 

agents into the bloodstream, typically through a peripheral or central venous 
catheter. Common IV anesthetic agents include propofol, thiopental, ketamine 
and benzodiazepines. One of the primary advantages of IV anesthesia is 
rapid induction of anesthesia, making it particularly suitable for short-duration 
procedures or emergency situations. IV agents also offer smooth and 
predictable emergence from anesthesia, minimizing postoperative side effects 
such as nausea and vomiting. Furthermore, IV anesthesia obviates the need 
for specialized equipment associated with inhalation anesthesia, simplifying 
the setup process. However, precise titration of IV anesthetic agents may be 
challenging, leading to the potential for overdose or underdose. Continuous 
infusion techniques may also prolong recovery times compared to inhalational 
agents [3].

Discussion 
When comparing inhalation and IV anesthesia, several factors must be 

considered, including onset and offset of action, control of anesthetic depth, 
ease of administration and side effect profiles. Inhalation anesthesia typically 
offers faster onset and offset compared to IV agents, providing greater control 
over the depth of anesthesia. However, IV anesthesia is advantageous for 
procedures requiring rapid induction and emergence, as well as in patients with 
compromised airways or pulmonary function. Additionally, the choice between 
inhalation and IV anesthesia may depend on patient preferences, comorbidities 
and the nature of the surgical procedure. Inhalation and intravenous anesthesia 
are integral components of modern anesthesia practice, each offering distinct 
advantages and disadvantages. The selection of anesthetic technique should 
be based on careful consideration of patient factors, procedural requirements 
and clinician expertise. By understanding the comparative merits of inhalation 
and IV anesthesia, healthcare professionals can optimize anesthesia delivery, 
ensuring safe and effective patient care [4]. Therefore, facilities utilizing 
inhalation anesthesia must implement effective scavenging systems and 
waste management protocols to minimize environmental contamination. In 
contrast, IV anesthesia does not generate waste gases, thus reducing the 
environmental footprint associated with anesthesia administration. 

Another factor influencing the choice between inhalation and IV anesthesia 
is the metabolism and elimination of the anesthetic agents. Inhalational agents 
are primarily eliminated through pulmonary exhalation, with minimal hepatic 
metabolism. This makes them particularly suitable for patients with hepatic 
impairment or compromised liver function. On the other hand, IV anesthetic 
agents undergo hepatic metabolism and renal excretion, which may necessitate 
dose adjustments in patients with hepatic or renal insufficiency. Understanding 
the pharmacokinetic properties of anesthetic agents is essential for optimizing 
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dosing regimens and minimizing the risk of drug accumulation and adverse 
effects [5].

Cost-effectiveness is an important consideration in healthcare decision-
making and the choice between inhalation and IV anesthesia can have 
financial implications for healthcare facilities and patients. Inhalational 
anesthesia may incur higher equipment and infrastructure costs due to the 
need for specialized vaporizers, scavenging systems and anesthetic delivery 
circuits. Additionally, the consumption of volatile anesthetic agents contributes 
to ongoing operational expenses. In contrast, IV anesthesia may offer cost 
savings in terms of equipment requirements and agent consumption, especially 
for short-duration procedures. However, the overall cost-effectiveness of each 
anesthesia technique may vary depending on factors such as procedural 
complexity, anesthesia duration and institutional resources [6].

Conclusion 
The comparison of inhalation and intravenous anesthesia involves 

multifaceted considerations encompassing clinical efficacy, environmental 
impact, pharmacokinetics, cost-effectiveness and patient experience. Both 
techniques offer distinct advantages and disadvantages and the selection of 
anesthesia modality should be guided by patient-specific factors, procedural 
requirements and institutional resources. By weighing the pros and cons of 
inhalation and IV anesthesia in a comprehensive manner, healthcare providers 
can deliver optimal anesthesia care that prioritizes patient safety, efficacy and 
satisfaction while minimizing environmental impact and healthcare costs.

Acknowledgement
None. 

Conflict of Interest 
None. 

References
1. Jang, Jae Yeon, Gilsung Yoo, Taesic Lee and Young Uh, et al. “Identification of the 

robust predictor for sepsis based on clustering analysis." Sci Rep 12 (2022): 2336. 

2. Tamassia, Nicola, Francisco Bianchetto-Aguilera, Fabio Arruda-Silva and Elisa 
Gardiman, et al. “Cytokine production by human neutrophils: Revisiting the “dark 
side of the moon.” Eur J Clin Investig 48 (2018): e12952. 

3. Tecchio, Cristina, Patrizia Scapini, Giovanni Pizzolo and Marco A. Cassatella. “On 
the cytokines produced by human neutrophils in tumors.” Semin Cancer Biol vol 23 
(2013): 159-170

4. Lee, WonJae, Song Yi Ko, Muhaned S. Mohamed and Hilary A. Kenny, et 
al. “Neutrophils facilitate ovarian cancer premetastatic niche formation in the 
omentum.” J Exp Med 216 (2019): 176-194. 

5. Cristinziano, Leonardo, Luca Modestino, Alessandro Antonelli and Gianni Marone, 
et al. “Neutrophil extracellular traps in cancer.” Semin Cancer Biol 79 (2022): 91-
104. 

6. Lefrançais, Emma, Beñat Mallavia, Hanjing Zhuo and Carolyn S. Calfee, et al. 
“Maladaptive role of neutrophil extracellular traps in pathogen-induced lung 
injury.” JCI insight 3 (2018).

How to cite this article: Götz, Magalhaes. “Comparing Inhalation and 
Intravenous Anesthetic Agents: Pros and Cons.” J Anesth Pain Res 8 (2024): 
216.

https://www.nature.com/articles/s41598-022-06310-8
https://www.nature.com/articles/s41598-022-06310-8
https://onlinelibrary.wiley.com/doi/abs/10.1111/eci.12952
https://onlinelibrary.wiley.com/doi/abs/10.1111/eci.12952
https://www.sciencedirect.com/science/article/pii/S1044579X13000163
https://www.sciencedirect.com/science/article/pii/S1044579X13000163
https://rupress.org/jem/article-abstract/216/1/176/42428
https://rupress.org/jem/article-abstract/216/1/176/42428
https://www.sciencedirect.com/science/article/pii/S1044579X21002066
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5821185/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5821185/

