
TYPE Editorial

PUBLISHED 24 March 2023

DOI 10.3389/fnagi.2023.1174890

OPEN ACCESS

EDITED AND REVIEWED BY

Jorge Busciglio,

University of California, Irvine, United States

*CORRESPONDENCE

Ailin Luo

alluo@hust.edu.cn

SPECIALTY SECTION

This article was submitted to

Cellular and Molecular Mechanisms of

Brain-aging,

a section of the journal

Frontiers in Aging Neuroscience

RECEIVED 27 February 2023

ACCEPTED 07 March 2023

PUBLISHED 24 March 2023

CITATION

Li S, Wang D-X, Zhao P and Luo A (2023)

Editorial: The mechanism and interventions of

aging-related cognitive impairment in

perioperative context.

Front. Aging Neurosci. 15:1174890.

doi: 10.3389/fnagi.2023.1174890

COPYRIGHT

© 2023 Li, Wang, Zhao and Luo. This is an

open-access article distributed under the terms

of the Creative Commons Attribution License

(CC BY). The use, distribution or reproduction

in other forums is permitted, provided the

original author(s) and the copyright owner(s)

are credited and that the original publication in

this journal is cited, in accordance with

accepted academic practice. No use,

distribution or reproduction is permitted which

does not comply with these terms.

Editorial: The mechanism and
interventions of aging-related
cognitive impairment in
perioperative context

Shiyong Li1, Dong-Xin Wang2, Ping Zhao3 and Ailin Luo1*

1Department of Anesthesiology, Hubei Key Laboratory of Geriatric Anesthesia and Perioperative Brain

Health, and Wuhan Clinical Research Center for Geriatric Anesthesia, Tongji Hospital, Tongji Medical

College, Huazhong University of Science and Technology, Wuhan, China, 2Department of

Anesthesiology, Peking University First Hospital, Beijing, China, 3Department of Anesthesiology,

Shengjing Hospital of China Medical University, Shenyang, China

KEYWORDS

elderly patients, aging-related cognitive decline, postoperative delirium, postoperative

cognitive dysfunction, neuroinflammation, anesthesia, gut microbiota

Editorial on the Research Topic

The mechanism and interventions of aging-related cognitive impairment

in perioperative context

Age brings wisdom, but it also brings a growing challenge to health. As a result, a

growing number of health problems need to be managed with invasive or mini-invasive

procedures in order to relieve discomfort or restore functional status. It was estimated in

2015 that 313 million surgical procedures were performed worldwide each year (Meara

et al., 2015). With the accelerated aging of the population, nearly 20% of patients subject

to surgery are aged over 65 years old. In some countries, the proportions exceed 50%. For

surgical individuals, advanced age is an independent predictor of unfavorable long-term

outcomes. One concern for older patients is whether general anesthetics, which are

pain-free and make patients lose consciousness, could lead to irreversible injury to the

vulnerable brain. Two anesthesia-related postoperative neurological complications have

been commonly identified: postoperative cognitive dysfunction (POCD) and postoperative

delirium (POD). Accumulating findings suggest that advanced age, comorbidities, frailty,

preoperative cognitive status, level of education, and other factors contribute to these two

complications. Both prolonged POCD and POD are associated with prolonged hospital stay,

reduced quality of life, and increased burden on caregivers and the medical system; thus,

these problems have attracted growing attention. However, the underlying mechanisms are

still being debated, and preventive measures need to be further explored. We highlight

here three specific aims of the present topic: (1) to update the mechanisms underlying

postoperative cognitive dysfunction with comorbidities such as type 2 diabetes, Alzheimer’s

disease, obstructive sleep apnea, and Parkinson’s disease; (2) to explore the promising

developments to prevent this neurological complication in clinical and preclinical research;

(3) to gather studies that aim to develop behavior evaluation toolkits that are specific to the

aged population with visual or auditory decline.

To date, neuroinflammation has perhaps been the least controversial neuropathological

mechanism underlying postoperative neurocognitive disorders (PND). In previous studies,

interleukin-1β, tumor necrosis factor-alpha, and interleukin-6 (IL-6) were found to be
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involved in PND experimental models (Cibelli et al., 2010;

Terrando et al., 2010; Hu et al., 2018). Based on the series of studies

investigating the role IL-6 in PND, Chang and Maze summarized

preclinical and clinical data to explore the link between an

increased level of IL-6 and PND. They identified that IL-6 trans-

signaling in hippocampal CA1 neurons mediated surgery-induced

memory impairment in adult male mice following tibial fracture

under general anesthesia (Hu et al., 2022). These data suggest that

olamkicept, a highly selective IL-6 trans-signaling blocker, could be

repurposed to treat PND in the surgical population, considering

that it is efficacious and safe in treating inflammatory bowel disease

(Schreiber et al., 2021), in which IL-6 trans-signaling has been

shown to mediate the pathological mechanism.

Regarding the effects of general anesthetics on the

neurocognitive function, most of the available evidence comes

from preclinical studies. In the clinical setting, it is difficult to

differentiate the effect of anesthesia from surgical stress on the

occurrence of postoperative cognitive abnormality (Li T. et al.,

2021; Li Y. W. et al., 2021), although several intravenous general

anesthetics are likely to be associated with less neurological

symptoms. However, it is undeniable that general anesthetics

change the conscious state of the recipient. Yang et al. found that

propofol, when administered for seven consecutive days, reduced

synaptic plasticity and cognitive dysfunction by upregulating

FBXO22 in adult mice. Moreover, a previous study found that

propofol impaired the processivity of the microtubule-based motor

kinesin of neurons (Bensel et al., 2017). Although it is unclear

whether the effect of propofol is associated with POD, propofol

does change the cellular anatomical structure. In fact, we cannot

rule out the possibility that propofol induces cognitive decline in

the aged population, although some clinical findings suggest that

patients receiving intravenous anesthesia have a lower incidence

of POD.

Surgery for hip fracture, the so-called last fracture in the

lifespan of human beings, is considered to be the high-risk surgical

procedure of PND. From the perspective of PND incidence, there

is no definite evidence that supports the selection of a specific

anesthetic regimen. In the current topic, Tang et al. found that

a fascia iliaca compartment block (FICB) mitigated postoperative

cognitive impairment in older patients, accompanied by reduction

in tau and Aβ in the peripheral blood. They partially attributed

the decreased incidence of cognitive impairment to improved

pain relief in the surgical patients. The gut microbiome plays

essential roles in human health and disease (Minerbi and Shen,

2022). Emerging findings suggest it may also be associated with

PND in preclinical studies. Bi et al. preoperatively screened six

genera bacterium enrichments and found that the corresponding

metabolites, such as acetic acid, arachidic acid, and pyrophosphate,

were decreased in older patients following orthopedic surgery.

These findings suggest that the changed composition of the

gut microbiome and metabolites could be promising predictors

of PND.

In clinical settings, screening the cognitive status is the

prerequisite to taking prophylactic measurements. Until now, there

has not been a feasible and brief screening tool. Huang et al.

tried to analyze the preoperative information between patients

postoperatively diagnosed as POCD and non-POCD patients and

then establish a scoring system (nomogram) to predict POCD

in older patients undergoing a gastrointestinal tumor resection.

This screening tool may be imperfect, but it at least provides

an insightful reference for studies in this field for the future.

Preoperatively existing cognitive impairment is a high-risk factor

of POCD in the elderly population. In the present topic, Mano

et al. found that preoperative cognitive status was negatively

correlated with the correct execution of perioperative instructions,

whichmight increase the likelihood of postoperative complications.

This study indicated that measures to guarantee the correct

implementation of perioperative instructions might decrease the

incidence of undesirable outcomes in patients with preexisting

cognitive impairment.

In summary, the aim of the present Research Topic was

to explore the potential mechanisms of perioperative cognitive

impairment and the potential measures to prevent its occurrence

in preclinical and clinical settings. These manuscripts provide

important new insights on the topic. In the future, we hope that

more studies will be performed to examine the association between

preexisting comorbidities and postoperative cognitive impairment.

Author contributions

SL, D-XW, PZ, and AL decided the layout, wrote the

manuscript, and acted as guest editors for this Research Topic. All

authors read and approved the final manuscript.

Funding

This work was supported by the National Key R&D Program of

China (Program No. 2020YFC2009002), National Natural Science

Foundation of China (Nos. 81974160 and 82293644), and Natural

Science Foundation of Hubei Province (No. 2022CFB189).

Acknowledgments

We appreciate all the editors, reviewers, and authors who

contributed to this Research Topic.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Frontiers in AgingNeuroscience 02 frontiersin.org

https://doi.org/10.3389/fnagi.2023.1174890
https://doi.org/10.3389/fnagi.2022.1097606
https://doi.org/10.3389/fnagi.2022.1028148
https://doi.org/10.3389/fnagi.2022.1025545
https://doi.org/10.3389/fnagi.2023.1108205
https://doi.org/10.3389/fnagi.2022.1037852
https://doi.org/10.3389/fnagi.2023.1081213
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org


Li et al. 10.3389/fnagi.2023.1174890

References

Bensel, B. M., Guzik-Lendrum, S., Masucci, E. M., Woll, K. A., Eckenhoff, R. G.,
Gilbert, S. P. (2017). Common general anesthetic propofol impairs kinesin processivity.
Proc. Natl. Acad. Sci. U.S.A. 114, E4281–E4287. doi: 10.1073/pnas.1701482114

Cibelli, M., Fidalgo, A. R., Terrando, N., Ma, D., Monaco, C., Feldmann, M., et al.
(2010). Role of interleukin-1beta in postoperative cognitive dysfunction. Ann. Neurol.
68, 360–368. doi: 10.1002/ana.22082

Hu, J., Feng, X., Valdearcos, M., Lutrin, D., Uchida, Y., Koliwad, S. K., et al. (2018).
Interleukin-6 is both necessary and sufficient to produce perioperative neurocognitive
disorder in mice. Br. J. Anaesth. 120, 537–545. doi: 10.1016/j.bja.2017.11.096

Hu, J., Zhang, Y., Huang, C., Feng, X., He, S., Zhang, Y., et al. (2022). Interleukin-6
trans-signalling in hippocampal CA1 neurones mediates perioperative neurocognitive
disorders in mice. Br. J. Anaesth. 129, 923–936. doi: 10.1016/j.bja.2022.08.019

Li, T., Li, J., Yuan, L., Wu, J., Jiang, C., Daniels, J., et al. (2021). Effect of regional vs
general anesthesia on incidence of postoperative delirium in older patients undergoing
hip fracture surgery. J. Am. Med. Assoc. 327, 50–58. doi: 10.1001/jama.2021.22647

Li, Y. W., Li, H. J., and Li, H. J., Zhao, B. J., Guo, X. Y., Feng, Y., et al.
(2021). Delirium in older patients after combined epidural–general anesthesia or

general anesthesia for major surgery: a randomized trial. Anesthesiology 135, 218–232.
doi: 10.1097/ALN.0000000000003834

Meara, J. G., Leather, A. J. M., Hagander, L., Alkire, B. C., Alonso, N.,
Ameh, E. A., et al. (2015). Global Surgery 2030: evidence and solutions for
achieving health, welfare, and economic development. Lancet 386, 569–624.
doi: 10.1016/S0140-6736(15)60160-X

Minerbi, A., and Shen, S. (2022). Gut microbiome in anesthesiology and pain
medicine. Anesthesiology 137, 93–108. doi: 10.1097/ALN.0000000000004204

Schreiber, S., Aden, K., Bernardes, J. P., Conrad, C., Tran, F., Höper,
H., et al. (2021). Therapeutic interleukin-6 trans-signaling inhibition
by olamkicept (sgp130Fc) in patients with active inflammatory bowel
disease. Gastroenterology 160, 2354–2366.e11. doi: 10.1053/j.gastro.2021.
02.062

Terrando, N., Monaco, C., Ma, D., Foxwell, B. M. J., Feldmann, M., Maze,
M. (2010). Tumor necrosis factor-alpha triggers a cytokine cascade yielding
postoperative cognitive decline. Proc. Natl. Acad. Sci. U.S.A. 107, 20518–20522.
doi: 10.1073/pnas.1014557107

Frontiers in AgingNeuroscience 03 frontiersin.org

https://doi.org/10.3389/fnagi.2023.1174890
https://doi.org/10.1073/pnas.1701482114
https://doi.org/10.1002/ana.22082
https://doi.org/10.1016/j.bja.2017.11.096
https://doi.org/10.1016/j.bja.2022.08.019
https://doi.org/10.1001/jama.2021.22647
https://doi.org/10.1097/ALN.0000000000003834
https://doi.org/10.1016/S0140-6736(15)60160-X
https://doi.org/10.1097/ALN.0000000000004204
https://doi.org/10.1053/j.gastro.2021.02.062
https://doi.org/10.1073/pnas.1014557107
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org

	Editorial: The mechanism and interventions of aging-related cognitive impairment in perioperative context
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


