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Description
Surgical resection remains the primary curative treatment option for 

solid tumors [1]. Recently, improvements in diagnostic methods and 
the expansion of health screenings have led to an increased number of 
patients who can receive curative surgery by diagnosing cancer at an 
early stage. Furthermore, advancements in understanding pathogenesis 
and surgical techniques have improved the survival rates of solid tumor 
patients. Nevertheless, cancer recurrence and metastasis remain the 
leading causes of death in patients with solid tumors after surgery [2].

Changes in a patient's metabolism, hormone levels and hemodynamics 
due to surgery and anesthesia can alter the tumor microenvironment, 
affecting the presence of residual cancer cells [2,3]. Therefore, despite 
successful surgical removal, various perioperative factors may contribute 
to cancer cell metastasis, growth and resistance to postoperative 
chemotherapy. Clinicians face a critical task in identifying the impact of 
anesthetics on cancer progression and selecting the appropriate anesthetic 
method, given the difficulty of controlling surgery-related stress.

By the 2000s, it was suggested that anesthetics and anesthesia 
methods used during cancer surgery could potentially influence cancer 
metastasis and progression [4]. Recent meta-analyses have also 
indicated that the type and administration method of anesthetics used 
during surgery may impact recurrence-free survival and overall 
survival in cancer patients [5]. However, a clear conclusion has not yet 
been reached regarding the effects of anesthetics on the prognosis of 
individual cancers, nor have the mechanisms been clearly explained 
[5]. As previously mentioned, it is difficult to adjust or alter the 
surgical techniques. Therefore, understanding the impact of anesthetics 
on the course of cancer and selecting the optimal anesthetic method 
accordingly is a critical task for clinicians.

Natural Killer (NK) cells play an important role in the immune 
surveillance of tumors not only by directly inhibiting the occurrence, 
proliferation and metastasis of cancer cells but also by eliminating 
circulating tumor cells and cancer stem cells, which are responsible for 
cancer recurrence [6]. NK cells recognize ligands specifically 
expressed on abnormal cells [7]. NKG2D (Natural Killer Group 2, 
Member D) ligands, which are primarily expressed on the surface of 
cancer cells, bind to NK cell activation receptors and transmit 
activation signals that allow  NK  cells  to  recognize  and  eliminate

cancer cells [7]. To evade NK cell-mediated tumor immunosurveillance, 
cancer cells secrete Matrix Metallo Proteinases (MMPs) that alter the 
tumor microenvironment and shed NKG2D ligands from the cancer 
cell surface [8]. Additionally, MMPs break down and remodel the 
extracellular matrix, creating a tumor microenvironment favorable for 
cancer growth and metastasis [8]. To date, research on how anesthetics 
affect the tumor microenvironment, particularly in relation to tumor 
immunosurveillance, remains limited.

Thus, we conducted a series of in vitro studies on the effects of the 
widely used inhalation anesthetic sevoflurane on non-small cell lung 
cancer and breast cancer cell lines [9,10]. In the non-small cell lung 
cancer cell line (NCI-H23), a clinical dose of sevoflurane weakened 
the expression of NKG2D ligands and increased the expression of 
MMP-1, -2 and -9. This led to decreased NK cell-mediated cytotoxicity 
and increased cell migration [10]. In the breast cancer cell line, 
sevoflurane inhibited NKG2D ligand expression in a dose-dependent 
manner, resulting in decreased NK cell-mediated cytotoxicity. However, 
the breast cancer cell line did not show any changes in MMP expression 
due to sevoflurane [9].

Due to the limitations of our preliminary in vitro study, it is difficult 
to directly apply the results to patients in clinical settings. Additionally, 
the study does not elucidate the molecular mechanisms through which 
sevoflurane affects the expression of NKG2D ligands and MMPs. 
Additionally, whether our findings apply to anesthetics in general or 
only to sevoflurane remains unclear. Nonetheless, the results from our 
study emphasize the importance of considering the impact of 
anesthetics on cancer immunosurveillance and suggest the alteration of 
immune-regulatory capabilities via NKG2D ligands upon anesthetics 
exposure as a plausible hypothesis. Therefore, future research should 
focus on exploring the effects of various anesthetics on the molecular 
mechanisms related to cancer immunosurveillance, including clinical 
studies. Such studies will contribute to a deeper understanding of the 
immunomodulatory effects of anesthetics and provide critical guidance 
in the selection of anesthetics for tumor surgery.

Funding
This work was supported by the National Research Foundation of 

Korea (NRF) grant funded by the Korea Government (MSIT) (No. 
RS-2022-00167068).

 Cho, et al., J Pain Relief 2024, 13:S4

Commentary Open Access

J Pain Relief, an open access journal
ISSN: 2167-0846

Volume 13 • Issue S4 • 1000005

Journal of Pain & Relief

Jo
urn

al o
f Pain &Relief

ISSN: 2167-0846

Received: 06-Sep-2024, Manuscript No. JPAR-24-147476; Editor assigned: 
09-Sep-2024, PreQC No. JPAR-24-147476 (PQ); 

Reviewed: 23-Sep-2024, QC No. 

JPAR-24-147476; Revised:
 30-Sep-2024, Manuscript No. JPAR-24-147476 (R); 

Published:
 07-Oct-2024, DOI: 10.4172/2167-0846.13.S4.005

Received: 06-Sep-2024, Manuscript No. JPAR-24-147476; Editor assigned: 09-Sep-2024, PreQC No. JPAR-24-147476 (PQ); Reviewed: 23-Sep-2024, QC No. 
JPAR-24-147476; Revised: 30-Sep-2024, Manuscript No. JPAR-24-147476 (R); Published: 07-Oct-2024, DOI: 10.4172/2167-0846.13.S4.005



Conflict of Interest
The authors declare no competing interests.

References
1. Olson MT, Ly QP, Mohs AM (2019) Fluorescence guidance in surgical

oncology: Challenges, opportunities and translation. Mol Imaging Biol
21:200.

2. Kim R (2018) Effects of surgery and anesthetic choice on
immunosuppression and cancer recurrence. J Transl Med 16:8.

3. Stollings LM, Jia LJ, Tang P, Dou H, Lu B, et al. (2016) Immune
modulation by volatile anesthetics. Anesthesiology 125:399-411.

4. Exadaktylos AK, Buggy DJ, Moriarty DC, Mascha E, Sessler DI (2006)
Can anesthetic technique for primary breast cancer surgery affect
recurrence or metastasis? Anesthesiology 105:660-664.

5. Yap A, Lopez-Olivo MA, Dubowitz J, Hiller J, Riedel B, et al. (2019)
Anesthetic technique and cancer outcomes: A meta-analysis of total
intravenous versus volatile anesthesia. Can J Anaesth 66:546-561.

6. Kim H (2013) Natural killer cell and cancer immunotherapy. Hanyang
Med Rev 33:59-64.

7. Dhar P, Wu JD (2018) NKG2D and its ligands in cancer. Curr Opin
Immunol 51:55-61.

8. Merchant N, Nagaraju GP, Rajitha B, Lammata S, Jella KK, et al. (2017) 
Matrix metalloproteinases: Their functional role in lung cancer.
Carcinogenesis 38:766-780.

9. Jeon S, Kim HK, Kwon JY, Baek SH, Ri HS, et al. (2020) Role of
sevoflurane on natural killer group 2, member D-mediated immune 
response in non-small-cell lung cancer: An in vitro study. Med Sci Monit
26:e926395.

10. Kim HJ, Jeon S, Lee HJ, Bae J, Ri HS, et al. (2023) Effects of
sevoflurane on metalloproteinase and Natural Killer Group 2, Member D
(NKG2D) ligand expression and natural killer cell-mediated cytotoxicity 
in breast cancer: An in vitro study. Korean J Anesthesiol 76:627-639.

Citation: Cho AR, Ri HS, Jeon S (2024) The Impact of Sevoflurane on NKG2D-Mediated Cancer Immunosurveillance and its Implications for
Future Research. J Pain Relief S4:005.

Page 2 of 2

J Pain Relief, an open access journal 
ISSN: 2167-0846

Volume 13 • Issue S4 • 1000005

https://link.springer.com/article/10.1007/s11307-018-1239-2
https://link.springer.com/article/10.1007/s11307-018-1239-2
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-018-1389-7
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-018-1389-7
https://pubs.asahq.org/anesthesiology/article/125/2/399/17891/Immune-Modulation-by-Volatile-Anesthetics
https://pubs.asahq.org/anesthesiology/article/125/2/399/17891/Immune-Modulation-by-Volatile-Anesthetics
https://pubs.asahq.org/anesthesiology/article/105/4/660/6830/Can-Anesthetic-Technique-for-Primary-Breast-Cancer
https://pubs.asahq.org/anesthesiology/article/105/4/660/6830/Can-Anesthetic-Technique-for-Primary-Breast-Cancer
https://link.springer.com/article/10.1007/s12630-019-01330-x
https://link.springer.com/article/10.1007/s12630-019-01330-x
https://synapse.koreamed.org/articles/1044175
https://www.sciencedirect.com/science/article/abs/pii/S0952791517301954?via%3Dihub
https://academic.oup.com/carcin/article/38/8/766/3868869?login=false
https://medscimonit.com/abstract/full/idArt/926395
https://medscimonit.com/abstract/full/idArt/926395
https://medscimonit.com/abstract/full/idArt/926395
https://ekja.org/journal/view.php?doi=10.4097/kja.23323
https://ekja.org/journal/view.php?doi=10.4097/kja.23323
https://ekja.org/journal/view.php?doi=10.4097/kja.23323
https://ekja.org/journal/view.php?doi=10.4097/kja.23323

	Contents
	The Impact of Sevoflurane on NKG2D-Mediated Cancer Immunosurveillance and its Implications for Future Research
	Description
	Funding
	Conflict of Interest
	References




