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Background: Acupuncture anesthesia is a significant technical development that originated in China in 1958 and was introduced to the West in the early 1970s. Due to its relative novelty, it has been the subject of intense scrutiny and contestation. Since the early 1970s, the use of acupuncture as a complementary treatment for opioid analgesics has been accepted. Research on acupuncture anesthesia has helped to reduce clinical opioid abuse. However, only a few articles have focused on previous publications that reflect the trend of the study, the main investigators, reciprocal collaboration, and other information in this field. In view of this, we utilized bibliographic analysis methods to objectively analyze current trends and research hotspots in this field, aiming to provide a foundation and reference for future studies.

Methods: The Web of Science database was searched for publications related to acupuncture anesthesia between 1992 and 2022. The CiteSpace and VOSviewer were used to analyze the annual publications, authors, Co-cited authors, and their countries (regions) and institutions, co-occurrence keywords, burst keywords, Co-citation references and Co-citation journals.

Results: A total of 746 eligible publications were retrieved from the database for the analysis, including 637 articles and 109 reviews. And the trend of annual publications continued to grow. Aashish J. Kumar, Daniel I. Sessler, Baoguo Wang, and Paul F. White published the most papers in this field (7), and all authors, had a very low centrality (<0.01). China (252) and the University of California System (21) were the most productive country (region) and institution, respectively, while the United States (0.62) and University of California System (0.16) had the highest centrality. After removing keywords related to the search strategy, the three most frequent were pain (115), electroacupuncture (109), and stimulation (91). The six most recent burst keywords were recovery, transcutaneous electrical acupoint stimulation, systematic review, quality, general anesthesia, and surgery. Wang et al.’s article had the highest co-citation count (20), whereas Zhang et al.’s articles had the highest centrality (0.25). The Journal of Anesthesia and Analgesia was the most influential one (408 co-citations).

Conclusion: This research provides valuable information for the study of acupuncture anesthesia. In recent years, frontier topics in acupuncture anesthesia research have been the promotion of perioperative rehabilitation, anesthesia management, and quality improvement.
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1. Background

Acupuncture anesthesia refers to the use of acupuncture to obtain or strengthen anesthesia by following meridians, identifying evidence, or localizing points of acupuncture according to different diseases and surgical sites (1). It is a unique anesthesia method in China that uses acupuncture therapy to assist in surgery. Acupuncture anesthesia is a new exploration of anesthesiology and an original research field in the history of Chinese medicine (2, 3). It perfectly combines the ancient acupuncture technique with the modern anesthesia technique in the surgical field and is a typical case of the integration of traditional Chinese and Western medicine (4).

During President Nixon’s historic visit to China in 1972, members of his delegation observed thyroidectomy and lobectomy surgeries performed under acupuncture anesthesia. This event marked the beginning of a global surge in interest and research into acupuncture anesthesia (5, 6). It is well known that surgery occupies an unshakable position in Western medicine, and traditional Chinese acupuncture can be combined with surgery, which has promoted acupuncture therapy worldwide. Multiple clinical studies demonstrated that combining acupuncture with anesthesia leads to improved patient outcomes, including decreased preoperative anxiety, less stress response during surgery, improved immune function, and fewer postoperative side effects (7–11). The indications for acupuncture anesthesia are also expanding, not only for various surgical procedures (12) but also for gynecological procedures such as abortion (13) and cesarean section (14), as well as local trauma-assisted examinations such as peritoneal dialysis (15) and gastroscopy (16). These advancements have significantly contributed to the improvement of individuals’ overall health.

In recent years, the number of research papers on acupuncture anesthesia published in high-level domestic and international journals has increased rapidly, and acupuncture anesthesia research is progressing in a scientific and standardized manner (17). However, despite enthusiasm in the clinical and research fields (18, 19), no studies conducted to systematically organize and deeply analyze research trends in acupuncture anesthesia, which to some extent restricts the advancement of the general research of acupuncture anesthesia (20). Therefore, an in-depth study of this field using bibliometric analysis is highly warranted.

Bibliometric analysis is a method of evaluating and quantifying information in the literature using mathematical and statistical methods, which helps to gain a complete understanding of research progress in a scientific field (21, 22). This analysis has been applied to several fields of acupuncture, including acupuncture for cardiac disease and postoperative analgesia, and many research results have been accumulated (23–25). The bibliometric approach was applied in this study to analyze the literature on acupuncture anesthesia over the last 31 years from multiple perspectives, such as authors, institutions, countries, keywords, co-cited references, and co-cited journals. And the results were presented in the form of scientific knowledge maps by using the CiteSpace software; then the maps were further interpreted and analyzed to gain an intuitive and comprehensive understanding of the research in the field, identify research hotspots, and provide new research ideas (26, 27).



2. Materials and methods


2.1. Data sources and search strategy

All data for this study were obtained from the Web of Science (WoS) Core Collection database. Relative to general databases such as Scopus, Derwent, China National Knowledge Infrastructure (CNKI), and the Chinese Social Sciences Citation Index (CSSCI), WOS includes more scientific publications and provides overall data sources for bibliometric software. Thus, WOS is the most frequently used database in bibliometric research (28, 29). The terms “acupuncture” and “anesthesia” were used in the MeSH search.1 Data retrieval strategies were established by referring to the Mesh terms tree and related literature for additional information (25, 30, 31). Timespan: 01-01-1992 to 31-12-2022. (Retrieved on January 30, 2023). Seven hundred and eighty-eight documents were obtained. Only the type of article and review document was retained, which were formally published and had comprehensive research data. There were no restrictions on the language or type of research. Duplicate records were removed. Finally 746 documents were included in the analysis. Specific search strategies and results are shown in Table 1.



TABLE 1 The topic search query for web of science.
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2.2. Bibliometrics and visualization analysis

We exported retrieved articles in plain text format with full records and references, named “download_XXX.txt” and then imported into CiteSpace (version 6.1.R6 64-bits). CiteSpace combined with Excel was applied for data organization, the centralities calculations, and visual analysis, including: (1) statistical and descriptive analysis: for parameters such as annual publication volume, authors, countries, and institutions; (2) collaborative network analysis: mainly for the three dimensions of countries (regions), institutions and authors; (3) co-occurrence analysis: for keywords; (4) citation burst analysis: mainly for keywords; (5) co-citation analysis: for authors, references and journals.

The VOSviewer (version 1.6.19) was used to optimize and supplement the unaesthetic map. The different nodes represent different items, while the size of the circle, determined by the weight of the item, reflects productivity. The lines between items represent links. Scimago Graphica 1.0.262 was used to visualize country distribution and partnerships. MapEquation3 is used to produce a keyword alluvial diagram. Thicker lines mean stronger links and closer cooperation. The impact factor (IF) and the H-index4 were added to the table for a comprehensive and scientometric result analysis.

The specific parameters for the visualization analysis were set as follows: The threshold of “Top N% per slice” was 50 for all calculations. The time span was from January 1992 to December 2022, and the time slice setting for all analyzes conducted with CiteSpace was “1 year per slice.” The clustering labels were extracted using the LLR algorithm (21). When mapping visualization knowledge figures, we followed the main procedural steps of CiteSpace, including time slicing, thresholding, modeling, pruning, merging, and mapping (32). Central concepts of CiteSpace include burst detection, betweenness centrality, and heterogeneous networks, which can help to timely visualize the research status, hot spots, and frontiers.



2.3. Charts interpretation

CiteSpace generates maps composed of nodes representing the objects under analysis (e.g., authors, institutions, or keywords). The diameter of these nodes corresponds to the frequency of the analyzed objects, for instance, the output or citation frequency. The color of the nodes varies according to the year of publication, and the lines connecting them represent collaborations or co-occurrences. The color of the lines indicates the time of the first collaboration, while the thickness of the lines reflects the strength of the collaboration (33).




3. Results


3.1. Search results and study characteristics

After duplicating removal function in CiteSpace software and manually cleaning the merged data, 746 studies were finally identified. Amid these document types, the Article and the Review had the percent of 85.39 and 14.61%, respectively. A flowchart of the screening process is presented in Figure 1.

[image: Figure 1]

FIGURE 1
 Flow chart indicating the selection process for this bibliometric analysis.




3.2. Annual publications and trends

In the field of acupuncture anesthesia, there has been a steady increase in the number of publications over the past 31 years, with some fluctuations ranging from 5 to 62 publications. Notably, from 2016 to 2017, the number of related publications increased the most with 23 publications. This increase in publication indicates growing interest from researchers in this field. Please refer to Figure 2 for the number and trend of annual articles.

[image: Figure 2]

FIGURE 2
 Annual trend of publications.


From 2005 to 2016, there was a stable trend in the publication of articles, with an average of around 27 articles per year. However, in 2017, there was an increase in the number of publications to 46. After a temporary decline, the period from 2018 to 2022 saw a sustained and significantly accelerated increase in publication rates. The average number of publications during this period was over 52 per year, which is the highest recorded over the past 31 years.

To facilitate a quick look at representative articles, the top ten cited articles and their features and findings are in Supplementary material.



3.3. Analysis of countries/region and institutions

In total, 746 references were published by 51 countries or regions. To improve visual clarity, this study used VOSviewer and Scimago Graphica to select 30 countries or regions with more than two articles, resulting in 6 clusters and 83 links (Figure 3A). The thickness of the line between countries indicates the level of cooperation (Figure 3B). Co-occurrence map analysis of institutions reveals that China cooperates with a wide range of countries, with 16 having published ten or more papers. China ranked first in the number of publications (252 papers), followed by the United States, South Korea, Germany, Japan, Brazil, and the United Kingdom, etc.

[image: Figure 3]

FIGURE 3
 (A) Map of the geographic location of countries/regions. (B) Chord chart of the strength of countries/regions cooperation.


The United States exhibited the highest centrality (0.62), indicating relevance and strong cooperation in this field. China, although the top publisher, had a centrality of only 0.25. This finding highlights that China and the United States play critical roles in research in this field, but academic exchanges between the two countries remain limited. As the birthplace of acupuncture anesthesia, China should seek more international cooperation to promote the global use of acupuncture anesthesia. The top 10 countries/regions and institutions are listed in Table 2.



TABLE 2 Top 10 countries and institutions with the highest frequency and centrality on acupuncture anesthesia.
[image: Table2]

A total of 953 research institutions were involved, and 114 institutions with more than 3 papers were chosen for visualization. We performed the co-occurrence analysis of institutions using VOSviewer, resulting in 42 clusters and 135 links (Figure 4). Our analysis found a relatively low level of centrality, indicating that collaboration among institutions is not well-established. The top 10 institutions in terms of the number of publications were the University of California System (21), Capital Medical University (20), Kyung Hee University (16), China Academy of Chinese Medical Sciences (13), China Medical University (13), Air Force Medical University/Fourth Military Medical University (12), Guangzhou University of Chinese Medicine (12), Yale University (11), Chengdu University of Traditional Chinese Medicine (10), and Peking University (9). In the future, greater academic exchange and cooperation among universities and research institutions could promote the further development of acupuncture anesthesia.

[image: Figure 4]

FIGURE 4
 Map of institutions with publications in acupuncture anesthesia.




3.4. Analysis of authors and co-cited author

A total of 3,466 authors contributed to these articles; we selected 363 ones with more than two papers for better visualization. We performed the co-occurrence analysis of authors using VOSviewer, resulting in 97 clusters and 687 links (Figure 5A). The relationships between authors can also be observed on this map. In the top 10 authors listed in Table 3. The co-authorship network shows prolific authors and the collaboration among them. The largest number of papers was 7 (Aashish J. Kumar, Daniel I. Sessler, Baoguo Wang and Paul F. White), followed by 6 (Taras I. Usichenko and Qiang Wang). Although many authors have published relevant articles, there was little collaboration among them. Furthermore, the centrality of the authors was relatively low, suggesting that more large-scale, high-quality collaborations are needed in the future.

[image: Figure 5]

FIGURE 5
 (A) Collaboration map of Authors with publications in acupuncture anesthesia. (B) Collaboration map of Co-cited Authors with publications in acupuncture anesthesia.




TABLE 3 Top 10 authors and co-cited authors with the highest frequency in acupuncture anesthesia.
[image: Table3]

Fifteen thousand nine hundred seventy-seven co-cited authors contributed to these articles; we selected 252 ones with more than 10 papers for better visualization. The Collaboration map of Co-cited Authors consisted of 22 clusters and 10,940 links, and we chose to visualize the largest connected component only (Figure 5B). DUNDEE, JW, from the Department of Anesthetics at Queen’s University of Belfast in Northern Ireland is the author with the highest number of citations (228). As early as 1990, Garwin and his colleagues combined the clinical findings of P6 (Neiguan) stimulation for postoperative sickness with the literature to provide evidence supporting the use of acupuncture for all types of vomiting (34). The top 10 authors and Co-cited authors are listed in Table 3.



3.5. Analysis of co-occurrence keywords

Co-occurrence refers to the phenomenon in which two or more keywords appeared in other literature at the same time. The 746 publications on acupuncture anesthesia brought of 661 keywords together. A total of 661 nodes and 2,415 links (density = 0.0111) comprised the merged co-keyword network. When “Pathfinder” and “pruning sliced networks” were applied, a co-occurrence map of keywords, Figure 6A, was generated. The alluvial diagram of the changes from year to year in keywords for acupuncture anesthesia is shown in Figure 6B. The 20 most frequent co-occurrences refer to the phenomenon in which two or more keywords appear together in the literature. Table 4 lists the 20 most frequently co-occurring keywords. Undoubtedly, “acupuncture” and “anesthesia” were the two most frequent, with 202 and 141 publications, respectively. Keywords related to the retrieval strategy were removed and the top 10 keywords were, in descending order of frequency, pain, electroacupuncture, stimulation, surgery, management, analgesia, postoperative nausea and prevention. “acupuncture” had the highest centrality (0.22), followed by “anesthesia” (0.17) and “pain” (0.16).

[image: Figure 6]

FIGURE 6
 (A) Map of keywords with publications in acupuncture anesthesia. (B) An alluvial diagram illustrating the emergence of acupuncture anesthesia.




TABLE 4 Top 20 keywords with the highest frequency in acupuncture anesthesia.
[image: Table4]



3.6. Analysis of burst keywords

“Burst keywords” refer to keywords cited frequently over some time, thereby indicating the frontier areas. Figure 7 shows twenty burst keywords sorted by the “begin year.” As displayed, the related investigation heat from the keyword “metoclopramide” and “children” has lasted for more than 10 years. And then, “droperidol” became popular among researchers from 1997 to 2005, with the highest strength (8.45) among these 25 burst keywords. Currently, six keywords had become burst and have lasted until now: recovery, transcutaneous electrical acupoint stimulation, systematic review, quality, general anesthesia, and surgery.

[image: Figure 7]

FIGURE 7
 (A) Top25 keywords with the Strongest Citation Bursts in acupuncture anesthesia. g-index (k = 25). gamma = 1.0. The discontinuous blue lines represent the timeline, specifically, each small blue rectangle represents 1 year, and the red part in the timeline represents the burst duration of the keyword. (B) Timeline view of the keywords in acupuncture anesthesia. The top nine clusters were arranged on a horizontal timeline, and the direction of time points to the right from 1992 to 2022. The horizontal lines are timelines, with different color in each cluster. The tree rings represent occurrence of keywords, and the larger rings represent more frequency of occurrence. The camber line above the horizontal line represents the co-occurrence relationship between keywords.




3.7. Analysis of co-citation references and co-citation journals

It is believed that the citation rate can not only measure the impact or importance of a certain work but also reflect its recognition within the scientific community. Therefore, identifying highly cited papers can help recognize the papers or topics in acupuncture anesthesia that have received the most recent attention from the scientific community. Considering that citations accumulate over time, we present the top 10 highly cited papers during the last decade based on the average citations per year in Table 5.



TABLE 5 Top 10 Co-citation references with the highest frequency in acupuncture anesthesia (within 10 years).
[image: Table5]

A total of 864 nodes and 2,611 links (density = 0.007) comprised the co-citation reference network. A total of 864 references were extracted from the 746 articles on acupuncture anesthesia to analyze the cited references (Figure 8A). The first cited literature was published in 1987, and the most recent was published in 2022. Five of these were RCTs, three meta-analyzes, one review, and one guideline. Transcutaneous electric acupoint stimulation reduces intra-operative remifentanil consumption and alleviates postoperative side-effects in patients undergoing sinusotomy: a prospective, randomized, placebo-controlled trial (35) by Wang et al., published in 2014, topped the list with 20 citations during the last decade. Written by Zhang et al., Mechanisms of Acupuncture-Electroacupuncture on Persistent Pain (IF: 9.198), published in 2014 had the highest centrality of 0.25 during the last decade.

[image: Figure 8]

FIGURE 8
 (A) Co-occurrence network of co-citation references (threshold = 3). (B) Co-occurrence network of co-citation journals (threshold = 15).


A total of 768 nodes and 6,083 links (density = 0.0207) comprise the co-citation journal network (Figure 8B). Anesthesia and Analgesia (Anesth Analg, IF:6.627) topped the list with 408 citations. Acupuncture and Electro-Therapeutics Research (Acupuncture Electro, IF: 0.684) had the highest centrality (0.13), with 104 citations. The top 10 co-citation journals listed in Table 6.



TABLE 6 Top 10 Co-citation journals with the highest frequency in acupuncture anesthesia.
[image: Table6]




4. Discussion

The meridian system, known as jingluo, is a fundamental concept in both physiology and pathology. Acupoints, located over these meridians, are selected sites for acupuncture. Acupuncture points refer to specific sites on the body surface where meridians, qi, and blood gather. These sites serve as stimulation points and therapeutic foundations for acupuncture, as well as sensory and reaction points for physiological functions and pathological changes of internal organs. Acupuncture points are related to immune, neurological, and endocrine regulatory networks, and regulating these acupoints can promote overall bodily regulation for achieving balance and maintenance of harmonious internal and external environments (44). When acupuncture stimulation is applied to acupuncture points, it promotes releases special molecules, like opioid peptide, glutamate, and adenosine calcium, which alleviate pain on particular organs (43). Several clinical studies (11, 19, 45, 46) have demonstrated that acupuncture anesthesia can effectively reduce the dosage of anesthetic drugs and the risk of adverse reactions in surgical applications, with minimal physiological intervention in patients. Adenosine, a neuromodulator with antinociceptive characteristics, is involved in the local analgesic effect of acupuncture and amplifies the rise in acupuncture-induced adenosine and its antinociceptive effect (47). Given its clinical significance, the research, discovery, and innovation of acupuncture anesthesia is a crucial and interesting field of study. This research seeks to produce a more comprehensive and thorough analysis of the development of acupuncture anesthesia in the last three decades using bibliometric data.

Currently, Western culture and science and technology have exerted a significant influence on acupuncture anesthesia’s development, resulting in various emerging challenges. However, this phenomenon also represents an opportunity for its growth (48). Notably, a new model of comprehensive perioperative management of acupuncture anesthesia with the characteristics of integrated traditional Chinese and Western medicine has gradually been forming in China (49). To strengthen the practice of acupuncture anesthesia, researchers must promote exchange and cooperation actively. They should absorb and embrace the latest evidence-based concepts, research methods, and techniques to expand the scope of acupuncture anesthesia’s application. This approach should take into account the traditional connotations of this method while also acknowledging its limitations critically. To ensure the continued success of acupuncture anesthesia, researchers must follow the law of cross-disciplinary integration and innovative development. By doing so, they can maintain absorption, collaboration, innovation, and continuously improve the quality, vitality, and development of acupuncture anesthesia.

Our study found that in terms of research methods, RCTs, systematic reviews, and meta-analyzes are the mainstream of evidence-based medicine and are widely used in clinical practice. Research hotspots and directions have expanded from theoretical basis, historical evolution, clinical observation, and safety studies to mechanism studies, perioperative analgesia, and enhanced recovery after surgery (ERAS).

Since its first publication in 1992, the field of acupuncture anesthesia has experienced a fluctuation in growth. However, current trend analysis suggests that there will be a continued growth trend and greater development space in the coming years. One significant breakthrough in acupuncture anesthesia occurred in early 20th century Shanghai, China, where a successful case of mitral valvuloplasty was completed under this method and later televised in the BBC documentary “Alternative Therapy: Acupuncture” (1, 50). This event marked the re-entry of acupuncture anesthesia into the global spotlight, allowing it to gain international recognition and attention (1). This boom may have influenced the academic community as well, and the inflection points of steady growth in the field of acupuncture anesthesia also occurred after 2005, with an annual publication volume of more than 20.

The country co-occurrence analysis showed that China, the United States, and South Korea contributed the top three in terms of the number of publications, with the United States having the highest intensity of collaboration. This may be related to the historical origin of the belief that China and the United States have shared a common interest in acupuncture anesthesia since the 1970s. China should take advantage of being the birthplace of acupuncture anesthesia to strengthen international cooperation. Furthermore, collaboration between institutions shows a clear cluster character, with clusters being relatively distant and dispersed, which means that there are currently fewer reciprocal ties between institutions, and no global collaboration has yet been formed.

The co-author network map shows that the centrality of the top 10 authors in terms of number of posts is less than 0.01, reflecting the lack of collaboration among authors and the need for improvement. This highlights the pressing need to strengthen international exchange and collaboration in the field of acupuncture anesthesia. There are numerous international scientific research institutions and teams that possess a significant interest in acupuncture anesthesia and are at the forefront of scientific advancements. Therefore, it is important to expand the avenues of international academic exchanges on acupuncture anesthesia. This could be achieved by strengthening the drive to inherit innovation, encouraging researchers, teachers, and students alike to learn new theories, ideas, technologies, and methods, and carrying out and reinforcing cooperative experiments on acupuncture anesthesia. We could also establish international joint research centers and laboratories for acupuncture anesthesia to provide a high-tech platform for the development of acupuncture anesthesia research and innovation. By integrating the resources and strengths of all relevant parties, strengthening exchanges, and promoting mutual progress, we should aim to improve the stakeholder network for acupuncture anesthesia. Through systematic and orderly guidance, stakeholders can jointly promote the development and innovation of a series of high-quality acupuncture anesthesia research studies.

Keywords such as “pain,” “electroacupuncture,” stimulation,” “surgery,” “analgesia,” and “postoperative nausea” appear early and frequently and were the focus of attention in this field. Since 2006, the emergence of the high-frequency keywords “randomized controlled trial” and “mechanism” suggests that international research has gradually paid attention to quality control and mechanism exploration of studies related to acupuncture anesthesia. In terms of indications, acupuncture anesthesia is being investigated not only for clinical anesthesia management but also for perioperative pain, nausea and vomiting, and other symptoms that can hasten patient recovery (51). In terms of applicable groups, it is being applied to special populations aimed at elderly, children and pregnant women (46, 52, 53). This approach complies with the principles of ERAS (54), an evidence-based, multimodal, and multidisciplinary approach to surgical patient care. ERAS aims to enhance perioperative management and outcomes (55). This is in line with the recommendations of various guidelines, which suggest that opioids should be used sparingly. Reduced opioid use is believed to improve patient outcomes and reduce the risk of addiction and overdose.

The research frontiers were identified by analyzing the burst keywords The five most recent burst keywords were “recovery” “transcutaneous electrical acupoint stimulation” “systematic review” “quality” “general anesthesia” and “surgery.” Facilitating rehabilitation anesthesia management and reduction of opioid abuse has been a topic of interest in surgical departments (56–58). Despite progress in research more efforts are needed to understand the characteristics of the role of acupuncture anesthesia in rehabilitation sedation and mechanisms to reduce anesthetic drugs. In contrast transcutaneous electrical acupoint stimulation is widely used in the perioperative period instead of traditional needling because of its ease of operation and noninvasive nature. Quality indicates that the field of acupuncture anesthesia is placing increasing emphasis on the credibility of research and future acupuncture anesthesia research can be speculated to be of higher quality standardized and institutionalized. Clinical trial design standardization of operational procedures and optimization of the scaling of perioperative effects have become popular (7). For example establish a core outcome set to assessing the effectiveness of acupuncture anesthesia and reach a consensus by integrating the opinions of different stakeholder groups (59).

The keyword timeline view describes the chronological sequence of keywords that appear on the horizontal timeline and displays the dynamic time change of clustering keywords. Combined with the alluvial diagram, it can be seen that the research frontier has variability at different time stages, which is related to various factors, such as national policies, the development of medical research, the social environment, the awareness and acceptance of the patient and the inheritance of acupuncture anesthesia techniques. From 1992 to 2004, the research frontier focused on the advancement of effectiveness and the improvement of postoperative nausea and vomiting in the areas of anesthetic drugs, acupuncture points, electrical stimulation, and effectiveness. From 2005 to 2013, the research frontier migrated to mechanisms, double-blind placebo, conventional anesthesia, and postoperative pain (24, 60). From 2014 to 2022, the research frontier includes systematic evaluation, randomized controlled trials, quality, and recovery, with a greater focus on evidence-based integration of outcome indicators and the promotion of multifaceted and multilevel recovery after surgery. Focusing on evidence-based medicine, the researchers optimized perioperative management by reducing the dose of anesthetic drugs to reduce the physiological stress response of surgical patients and promote their recovery. On this basis, Chinese scholars proposed “perioperative acupuncture medicine,” which is the use of acupuncture techniques to optimize preoperative, intraoperative and postoperative treatment (61).

Based on the above results, we believe that acupuncture anesthesia has accumulated certain clinical research and theoretical basis, and the combination of frontier keywords and related research (48) can predict that acupuncture will have better combinations and advantages throughout the perioperative phase. However, advancements in precision medicine have increased the need for precise population stratification (62), and the effects of needling and anesthesia management are influenced by complex individual characteristics, highlighting the need for more precise research. Furthermore, due to the high heterogeneity of surgical procedures, the nature of the surgical intervention is difficult to reveal, and the multidisciplinary collaboration is more conducive to the development of this discipline. As a result, we should promote collaboration across industries, the mutual benefit of sharing scientific research resources, and cultivating professionals skilled in acupuncture, surgery, and anesthesia. Researchers must harness the synergies of multidisciplinary approaches (59) while actively using big data, MRI (63) and positron emission tomography (PET), systems research and machine learning (64) to clarify the specific roles and mechanisms of acupuncture anesthesia in different surgical procedures, in order to inform future development and preventative strategies (65).


4.1. Highlights and limitations

To our knowledge, this is the first study to use bibliometric analysis to summarize the progress of acupuncture anesthesia, visually presenting authors, institutional collaboration networks, research hotspots and development prospects (22). Future scholars can read this article to understand the current development situation, identify development prospects, and develop research ideas. We hope to further strengthen cooperation and communication through better understanding of the contributions of scholars and institutions with in this field. This study had some limitations. First, owing to the limitations of CiteSpace data analysis, we only collected literature from the WOS core collection database. We did not include studies from Chinese or other English databases. Some original Chinese studies were excluded, which affected the results. Articles may have different citation counts and centrality when searching for different time periods. Therefore, this study only presents results from the past 31 years. Furthermore, due to the purpose and type of research, the specific mechanism of acupuncture anesthesia has not been definitively determined.




5. Conclusion

In this study, we used CiteSpace, VOSviewer, and other visualization software to describe the research progress of acupuncture anesthesia from 1992 to 2022, recent hotspots of concern and exposed problems, provide references to predict future development trends, and make suggestions for reflection. These results indicate a steady increase in international publications related to acupuncture anesthesia after 2005, suggesting a growing research base in this field. With the change in emphasis on the direction of perioperative acupuncture and analgesia, research in this field is developing in a more favorable direction. However, previous studies have faced challenges such as inconsistent theories, unknown mechanisms, and low quality. A core strength of research has yet to develop, and there is a lack of common understanding and cooperation among researchers, as well as a lack of high-quality basic research. Nevertheless, these challenges reflect that research in this field is currently in a transition stage of exploring and integrating disciplinary knowledge more deeply, with a promising future ahead.
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