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Purpose: Cancer pain is a common symptom of cancer patients and greatly affects quality of life. Acupuncture has certain curative 
effects on cancer pain. The aim of this study was to analyze and visualize the current status and research trend of acupuncture 
treatment for cancer pain over the last 10 years and provide directions for future development.
Methods: A search of the Web of Science Core Collection from 2012–01-01 to 2022–08-20 was performed to collect studies related 
to acupuncture therapy for cancer pain. CiteSpace was used to conduct bibliometric analysis and visualization from the perspective of 
the volume of annual publications, journals, nations, institutions, authors, keywords, and references.
Results: A total of 302 studies were included in the analysis. The number of publications increased steadily with some fluctuations 
over the past decade. Integrative Cancer Therapies was the journal with the most relevant publications, and the Journal of Clinical 
Oncology was the most frequently cited journal. China had the highest volume of publications, and the USA contributed most to 
international collaboration. The most prolific institution was Memorial Sloan Kettering Cancer Center. The most productive author was 
Mao JJ, and the most influential author was Lu WD. “Acupuncture” was the top keyword in frequency and centrality. The references 
with the highest frequency and centrality were published by HE, Y, and Ting Bao, respectively.
Conclusion: A stable development trend has formed in this field. The overall collaborative network needs to be strengthened. Breast 
cancer and multiple myeloma, electroacupuncture and bee venom acupuncture, postoperative pain, peripheral neuropathic pain 
syndrome, and aromatase inhibitors-associated arthralgia syndrome are research hotspots in this field. Randomized controlled trials 
(RCTs), evidence-based evaluations and mechanisms (cancer-induced bone pain) are research trends and frontiers.
Keywords: acupuncture analgesia, cancer, pain, bibliometric analysis, CiteSpace

Introduction
Cancer pain, one of the most common symptoms in cancer patients, can be caused by cancer itself, including bone 
metastasis and cancer infiltrating soft tissues or pressing on nerves, and can also be induced by cancer treatment–related 
effects, including chemotherapy, surgery, or radiation. It is estimated that the annual incidence of cancer will rise to 
19.3 million by 2025.1 A meta-analysis revealed that the prevalence rates of cancer pain were 55% among patients 
undergoing cancer treatment, 66.4% among patients with advanced disease, and 39.3% among patients after curative 
treatment.2 Unrelieved cancer pain contributes to the poor quality of life of cancer patients, followed by common 
symptoms including fatigue, sleep disturbance, and emotional distress, such as anxiety and depression.3 The main 
approaches to manage cancer pain recommended by the World Health Organization (WHO) consist of pharmacologic 
and radiotherapeutic approaches;4 of these, the appropriate application of opioids plays a vital role in alleviating pain for 
patients with cancer pain. However, side effects such as bowel dysfunction, nausea, vomiting, respiratory depression and 
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neurotoxicity with the overuse of opioids5 and the possibility of tumor growth accelerated by opioids pose critical 
challenges to pain management in cancer patients.6 Therefore, the application of supplementary treatment for cancer pain 
has broad application prospects.

Complementary therapies correspond to growing demand in patients with cancer pain,7 and complementary therapies 
for the treatment of cancer pain include acupuncture, dietary supplements, massage, guided imagery and cryotherapy.8 

Acupuncture, as a nonpharmacologic intervention, has been widely used to relieve many different types of pain based on 
traditional Chinese medicine theories,9 such as lowback pain, knee osteoarthritis pain, headache pain, myofascial pain, 
other pain syndromes, etc.10 Many clinical trials have confirmed that acupuncture is effective in treating cancer pain.11–13 

A systematic review and meta-analysis showed that acupuncture not only reduces cancer pain but also decreases the use 
of analgesics with moderate certainty of evidence.14 Acupuncture achieved curative effects in alleviating cancer pain, as 
verified by clinical studies, and several clinical guidelines suggest the use of acupuncture for managing cancer pain.15,16 

Acupuncture has received increasing attention in this field. It is essential to investigate the current status, hotspots and 
research trends of acupuncture treatment for cancer pain through a quantitative analysis of the literature.

Bibliometric analysis, as a method of quantitatively analyzing publications using mathematics and statistics, can 
explore research advances, hot topics and potential problems in a specific field to promote future research and clinical 
application. In this study, CiteSpace was used to analyze the literature through multiple perspectives of journals, 
countries, institutions, authors, keywords, and references to obtain the current research hotspots and trends in the use 
of acupuncture treatment for cancer pain during the last decade.

Methods
Data Sources and Search Strategy
All articles in this study were abstracted from the SCI-EXPANDED database in the Web of Science Core Collection 
through the Chengdu University of Traditional Chinese Medicine Library website from 2012–01-01 to 2022–08-20. The 
search was completed on August 21, 2022, and was restricted to English language articles but without limitations 
regarding the country of publication. The data search strategy included the topics “cancer”, “pain” and “acupuncture 
therapy”. The specific search strategy and results are shown in Table 1. Finally, we retrieved 655 papers. Of these, letters 
(19), meeting abstracts (19), book chapters (1), and articles not related to the search topic (314) were excluded. As 
a result, 302 records were included for further visualization and analysis.

Data Analysis
This study utilized CiteSpace 6.1. R3, a bibliometric software package, to organize and visualize the data from the included 
studies. The main results are presented in the form of a map, which consists of citation tree rings and lines. The citation tree 
rings indicate the frequency of appearance and citation frequency of the analyzed data. The lines between nodes represent the 
co-occurrence or citation relationships among the elements. The variation in color with node and line indicates different 
times.17,18 The greater the thickness of the node and line is, the greater the intensity of occurrence. Nodes with a larger 
centrality, especially represented by purple on the node ring, indicate the importance of nodes in a network.19

Table 1 The Topic Search Query

Set Results Search Query

#1 14,210 TS=(acupuncture OR acupuncture therapy OR manual acupuncture OR acupoint* OR electroacupuncture OR electro- 

acupuncture OR acupressure OR warm acupuncture OR wrist-ankle acupuncture OR scalp acupuncture OR skin 
acupuncture OR transcutaneous electrical acupoint stimulation OR acupoint injection OR auricular acupuncture OR laser 

acupuncture OR eye acupuncture OR moxibustion OR catgut embedding OR catgut implantation at acupoint)

#2 2,229,105 TS=(Neoplasm* OR neoplasm OR cancer* OR carcino* OR malignan* OR tumor* OR tumour*)

#3 479,173 TS=(Pain OR pain* OR analges* OR nocicept* OR neuropath*)

#4 655 #1 AND #2 AND #3
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First, we clarified the annual output counts, prolific journals, countries (regions) and institutions to present the general 
information of the included papers. Then, CiteSpace showed the individual contributions of and cooperation between authors and 
cited authors. Furthermore, co-occurrence analysis, clustering analysis of keywords and citation burst analysis of keywords and 
references were performed to anchor research hotspots and target frontier areas. The parameters of CiteSpace were as follows: 
The threshold of “Top N% per slice” was 50 for all calculations. The time span was from January 2012 to February 2022, and the 
time slices were “1 year per slice”. Clustering labels were extracted by using the log-likelihood ratio (LLR) algorithm.

Results
Annual Publications and Trends
In total, 302 articles were selected in accordance with the application of acupuncture for cancer pain over the past 10 
years. From 2012 to 2022, the number of articles on acupuncture for cancer pain showed a fluctuating but steady upward 
trend (Figure 1). In 2012, there were only 8 articles published on this topic, which peaked with 23 articles on acupuncture 
for cancer pain in the next year. From 2013 to 2015, the number of publications experienced a steep decline. Along 
with the increasing attention, the number of publications experienced a second peak with steady and sustained growth 
from 2015 to 2018. After a mild decline in 2019 with 29 articles, the number of publications continued to grow until 
2021. To date, there have been 32 articles published over 8 months in 2022, which predicts a considerable number of 
publications this year, and the research focus in this field will continue.

Analysis of Journals
The number of journals that published 302 articles on acupuncture treatment for cancer pain was 50. Table 2 lists the top 
10 active journals. Of these, the three highest-ranked journals were “Integrative Cancer Therapies” with 24 publications, 
‘Medicine’ with 18 publications, and ‘Evidence-based Complementary and Alternative Medicine’ with 16 publications.

Analysis of Cited Journals
The analysis of the co-citation of journals shows a distribution of substantial knowledge sources and can be used to 
identify important journals in a particular field. As shown in Figure 2, we obtained a co-citation map of journals on 
acupuncture therapy for cancer pain with frequencies above 50 outputs generated by CiteSpace. The 5 most cited journals 
on acupuncture for cancer pain are listed in Table 3. The most frequent journal was the Journal of Clinical Oncology (202 
counts), followed by Supportive Care in Cancer (154 counts), Evidence-based Complementary and Alternative Medicine 
(152 counts), Acupuncture in Medicine (143 counts), and Pain (137 counts). Table 4 lists the top 8 journals with high 

Figure 1 The number of annual publications on acupuncture for cancer pain.
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centrality in the field of acupuncture treatment for cancer pain. It should be noted that all the centrality values of the cited 
journals on acupuncture for cancer pain were below 1.

Analysis of Countries/Regions
The country collaboration network map (Figure 3) generated by CiteSpace shows that articles on acupuncture therapy for 
cancer pain mainly came from 39 countries/regions. In terms of the number of publications, the top five countries/regions 
were China (117 articles), the USA (96 articles), South Korea (26 articles), Taiwan (16 articles) and Australia (13 
articles) (Table 5). China, where acupuncture originated, has formed cooperative relations with some countries, but such 
cooperative relations are far from sufficient. The USA, with the strongest centrality value of 0.46, cooperates with 16 
countries and has formed a relatively mature cooperative network. However, China and the USA, as the top publishers 
with the greatest centrality, formed two cooperative networks and had fewer cooperative relations with each other. In 
addition, there was a relatively mature network between Brazil, Switzerland, Argentina, France, and India.

Figure 2 Co-citation map of journals on acupuncture therapy for cancer pain.

Table 2 Top 10 Journals with the Highest Frequency Values for Studies on Acupuncture Treatment 
for Cancer Pain

Ranking Journal Frequency IF (2021)

1 Integrative Cancer Therapies 24 3.077

2 Medicine 18 1.817

3 Evidence-based Complementary and Alternative Medicine 16 2.650

4 Supportive Care in Cancer 12 3.359

5 Acupuncture in Medicine 11 1.976

6 Complementary Therapies in Clinical Practice 8 3.577

7 Journal of Alternative and Complementary Medicine 8 2.381

8 Complementary Therapies in Medicine 7 3.335

9 BMJ Open 6 3.006

10 TOXINS 6 5.075
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Analysis of Institutions
There were 252 institutions in the included articles. As shown in Table 6, the top 5 institutions with high volumes 
were Memorial Sloan Kettering Cancer Center (21 articles), Beijing University of Chinese Medicine (14 articles), 
Guangzhou University of Chinese Medicine (13 articles), Kyung Hee University (13 articles), and University of 
Texas MD Anderson Cancer Center (8 articles). Memorial Sloan Kettering Cancer Center had the highest 
centrality of 0.1, followed by Guangdong Province Academic Chinese Medicine Science (0.07), Beijing 

Table 4 Top 8 Cited Journals with the Highest Centrality Values for Acupuncture Treatment for Cancer Pain

Ranking Centrality Cited Journal IF (2021) Country

1 0.09 Neuroscience Letters 3.197 The Netherlands

2 0.08 Cancer-am Cancer Soc 6.072 USA

3 0.08 BMC CANCER 4.638 England

4 0.07 Pain 7.926 USA

4 0.07 Complementary and Alternative Medicine 2.838 England

4 0.07 Pain Medicine 3.637 England

4 0.07 Anesthesia and Analgesia 6.627 USA

4 0.07 Journal of Traditional Chinese Medicine 2.547 China

Figure 3 Co-country map related to acupuncture treatment studies for cancer pain.

Table 3 Top 5 Cited Journals with the Highest Frequency Values for Acupuncture Treatment for Cancer Pain

Ranking Frequency Cited Journal IF (2021) Country

1 202 Journal of Clinical Oncology 50.717 USA

2 154 Supportive Care in Cancer 3.359 Germany

3 152 Evidence-based Complementary and Alternative Medicine 2.650 England

4 143 Acupuncture in Medicine 1.976 England

5 137 Pain 7.926 USA
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University of Chinese Medicine (0.05), Guangzhou University of Chinese Medicine (0.04), and Columbia 
University (0.04). Memorial Sloan Kettering Cancer Center had the highest number of articles and the highest 
centrality, indicating that it makes substantial contributions to this topic. Figure 4, generated by CiteSpace, shows 
the interinstitutional collaboration network.

Analysis of Authors and Cited Authors
A total of 295 authors were involved in the research on acupuncture therapy for cancer pain. The top 7 active authors are 
shown in Table 7. Mao JJ (19 studies) ranked first, followed by Bao Ting (10 studies) and Cohen Lorenzo (6 studies). 

Table 6 Top 5 Institutions with the Highest Frequency and Centrality Values for Acupuncture Treatment for Cancer Pain

Ranking Frequency Institution Centrality Institution

1 21 Memorial Sloan Kettering Cancer Center 0.1 Memorial Sloan Kettering Cancer Center

2 14 Beijing University of Chinese Medicine 0.07 Guangdong Prov Acad Chinese Med Sci

3 13 Guangzhou University of Chinese Medicine 0.05 Beijing University of Chinese Medicine

3 13 Kyung Hee University 0.04 Guangzhou University of Chinese Med

4 8 University of Texas MD Anderson Cancer Center 0.04 Columbia University

Figure 4 Map of the interinstitutional collaboration network for acupuncture treatment for cancer pain.

Table 5 Top 5 Countries with the Highest Frequency and Centrality Values for 
Acupuncture Treatment for Cancer Pain

Ranking Frequency Country Centrality Country/Region

1 117 China 0.46 USA

2 96 USA 0.2 China

3 26 South Korea 0.08 South Korea

4 16 Taiwan 0.07 Brazil

5 13 Australia 0.05 France
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The top 3 authors came from the USA. Figure 5 shows that the top 2 authors maintain considerable network cooperation 
with other authors. Interestingly, the top 2 authors came from the same institution. Figure 5 shows that a small network of 
collaborative relationships formed around high-frequency authors.

Cited Authors
There were 412 cited authors involved in studies on acupuncture therapy for cancer pain. Table 8 lists the top 5 most 
frequently co-cited authors. Lu WD and Bao Ting were the most frequently co-cited authors, with 66 counts, followed by 
Hershman DL and Garcia MK (59 counts) and Mao JJ (56 counts). Notably, all the top 5 co-cited authors came from the 
USA. The top 5 co-cited authors with the greatest centrality shown in Table 8 were Molassiotis A, Lu WD, Bao T, Alimi 
D, and Lee JH. Figure 6 shows the cited authors with a frequency greater than 20.

Keyword Co-Occurrence Analysis
Keywords with high frequency and high centrality can summarize current research hotspots in a specific field. Generated 
by CiteSpace, we obtained a map of co-occurrence with a total of 296 keywords (Figure 7). The 10 top most frequent 

Table 7 Top 7 Authors with the Highest Frequency Values for 
Acupuncture Treatment for Cancer Pain

Ranking Frequency Author Nationality

1 19 Mao JJ USA

2 10 Bao TING USA

3 6 Cohen Lorenzo USA

4 5 Carlson Linda E Canada

5 4 Chao Hsing Yeh USA

6 4 Du Junying China

7 4 Fang Jianqiao China

Figure 5 Map of authors’ cooperation network for acupuncture therapy for cancer pain.
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keywords are listed in Table 9. The five most frequent keywords were “acupuncture”, “management”, “quality of life”, 
“breast cancer”, and “pain”. Table 9 shows the top 10 keywords with the greatest centrality, and “acupuncture”, “breast 
cancer”, “electroacupuncture”, and “randomized controlled trial” were ranked in the top four.

All the keywords were classified into 9 clusters based on the co-occurrence map. As shown in Figure 8, the five 
largest clusters were “bee venom acupuncture”, “multiple myeloma”, “postoperative pain”, “breast cancer patient”, and 
“acupuncture use”, which were the most talked about topics in this area.

A burst keyword is a keyword that emerges substantially within a short period. This information shows the elevation 
of research hotspots over time, indicates the research trends in recent years and may suggest those of the future. Figure 9 
shows the top 7 keywords with the strongest citation bursts over the last 10 years. The most recent burst keywords were 
“mechanism”, “integrative medicine”, and “pain management”, and these words were the most highly ranked in terms of 
burst strength.

Reference Co-Citation Analysis
Reference co-citation refers to two (or more) articles that are cited by one or more articles simultaneously, which 
can be used to assess the degree of correlation among the articles. Furthermore, co-cited references highlight the 
key articles contributing to research in the field. Figure 10 shows the reference co-citation map consisting of 451 
cited references and 1725 co-citation links from 2012 to 2022. Table 10 and Table 11 outline the top 5 most cited 

Table 8 Top 5 Cited Authors with the Highest Frequency and Centrality Values for Acupuncture Treatment for Cancer Pain

Ranking Frequency Cited Author Nationality Centrality Cited Author Nationality

1 66 Lu WD USA 0.14 Molassiotis A England

2 66 Bao Ting USA 0.13 Lu WD USA

3 59 Hershman DL USA 0.12 Bao Ting USA

4 59 Garcia MK USA 0.12 Alimi D USA

5 56 Mao JJ USA 0.10 Lee JH Korea

Figure 6 Map of cited authors in studies on acupuncture therapy for cancer pain.
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references and the highest centrality of acupuncture treatment for cancer pain for the last 10 years, respectively. 
A cluster analysis of the co-cited references was generated to analyze the common themes in similar articles. 
Figure 11 shows the 10 clusters of the co-cited references. The five largest clusters were #0 clinical evidence, #1 
pilot study, #2 cancer pain, #3 taxane-induced peripheral neuropathy, and #4 pragmatic pilot study.

By analyzing the citation burst of references, a total of 21 citations were extracted for this study and are displayed in 
Figure 12. The most recent burst references from 2020 to the present were in the articles by Van (2016),2 Bao T (2018),54 

Table 9 Top 10 Keywords with the Highest Frequency and Centrality Values for Acupuncture Treatment for Cancer Pain

Ranking Frequency Keyword Centrality Keyword

1 79 Acupuncture 0.19 Acupuncture

1 79 Management 0.18 Breast cancer

2 70 Quality of life 0.18 Electroacupuncture

3 64 Breast cancer 0.12 Randomized controlled trial

4 57 Pain 0.11 Quality of life

5 56 Electroacupuncture 0.11 Alternative medicine

6 39 Randomized controlled trial 0.11 Chemotherapy

7 33 Women 0.09 Management

8 26 Therapy 0.09 Pain

9 25 Cancer pain 0.09 Women

Figure 7 Co-occurrence map of keywords for acupuncture therapy for cancer pain.
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Fallon M (2018),29 Hershman DL (2018),40 and Bray F (2018).20 Of these, the article published by Hershman DL (2018) 
had the highest strength value of 7.68.

Discussion
General Information
From 2012, with 8 publications, to 2021, with 48 publications, the annual volume of publications showed a steady 
growth trend with a micro fluctuation for acupuncture therapy for cancer pain. The substantial annual publications that 
have emerged since 2020 indicate that this topic is in a period of rapid development and augurs well for the future. In 
terms of the impact factor (IF) of the most frequent journals, the IFs of the top 10 journals ranged from 1.817 to 5.075, 
and the generally low IFs of high-frequency journals indicated that research on acupuncture treatment for cancer pain 
needs to be published in high-quality journals to improve influence worldwide.

In terms of the distribution of nations, China, as the birthplace of acupuncture, ranked first with 117 studies, followed 
by the USA with 96 studies. Studies from China and the USA, accounting for 70% of 302 papers, indicated that the two 
nations made a substantial contribution to the progress of acupuncture therapy for cancer pain. China and the USA 
formed their own networks but maintained a weak degree of cooperation with each other. Therefore, academic barriers 
should be eliminated by researchers and institutions from different nations to seek more cooperation for high-quality and 
in-depth Research.

In terms of institutions, the USA and Asia (China and South Korea) had the top 5 institutions with a high frequency of 
studies and values of centrality. Memorial Sloan Kettering Cancer Center, as a level 2 hospital for cancer in America, 

Figure 9 Map of the top 7 keywords with the strongest citation bursts. 
Note: In this figure, “bold number” represents the start times of the burst.

Figure 8 Cluster map of keyword cooccurrence for acupuncture therapy for cancer pain.
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plays a key role in the research of acupuncture therapy for cancer pain, with the most number of studies (21) and top 
centrality value (0.1) of the 252 institutions. In addition, all the values of centrality of institutions were less than 0.1 other 
than Memorial Sloan Kettering Cancer Center, which showed that most institutions are collaborating on a small scale. It 
is important to strengthen cooperation between institutions to promote the development and dissemination of acupuncture 
treatment for cancer pain.

In terms of authors, Mao JJ from Memorial Sloan Kettering Cancer Center published the most papers (19) with his 
partners. Bao Ting, the second ranked author with 10 articles, came from the same organization as Professor Mao. In 
recent years, Mao JJ’s team has been dedicated to research on acupuncture treatment for cancer. Of these studies, 
a systematic review and meta-analysis published in 2020 on acupuncture therapy for cancer pain with a high IF of 
33.006, which was cited 94 times, has an important influence in this field. In this paper, acupuncture was further proven 

Figure 10 Co-citation map of references on acupuncture therapy for cancer pain.

Table 10 Top 5 Cited References with the Highest Frequency Values for Acupuncture Treatment for Cancer Pain

Ranking Frequency Cited Reference Representative Author 
(Publication Year)

1 30 Clinical Evidence for Association of Acupuncture and Acupressure with Improved 
Cancer Pain: A Systematic Review and Meta-Analysis

HE, Y (2020)14

2 25 Effect of Acupuncture vs Sham Acupuncture or Waitlist Control of Joint Pain Related to 
Aromatase Inhibitors Among Women with Early-Stage Breast Cancer

Dawn L. Hershman (2018)40

3 25 Systematic review and meta-analysis of acupuncture to reduce cancer-related pain H.Y. Chiu (2017)26

4 19 Acupuncture for cancer pain in adults Paley, CA (2015)23

5 18 Systematic Review of Acupuncture in Cancer Care: A Synthesis of the Evidence M. Kay Garcia (2013)53
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to reduce cancer pain and decrease the use of analgesics.14 In another review by Mao JJ, the safety of acupuncture 
therapy was confirmed, and practical tips on how to integrate acupuncture into cancer care were suggested.78 Thanks to 
the efforts of Professor Mao’s team, the application and spread of acupuncture for cancer pain has been promoted in the 
United States.

Research Hotspots and Trends
It was believed that research hotspots or emerging trends could be identified via keyword or reference co-occurrence 
analysis, clusters and bursts in citations over a period of time.

Research Hotspot: Types of Cancer
The common cancer types for acupuncture treatment for cancer pain include breast cancer, lung cancer, gastric cancer, 
pancreatic cancer, colon cancer and multiple myeloma. Based on the frequency, centrality, clusters, and citation burst of 
the keywords and references, we can conclude that breast cancer is of great concern in this field. Breast cancer accounts 

Figure 11 Cluster map of co-cited references on acupuncture therapy for cancer pain.

Table 11 Top 5 Cited References with the Highest Centrality Values for Acupuncture Treatment for Cancer Pain

Ranking Centrality Cited Reference Representative Author 
(Publication Year)

1 0.30 A dual-center randomized controlled double-blind trial assessing the effect of 

acupuncture in reducing musculoskeletal symptoms in breast cancer patients taking 

aromatase inhibitors

Ting Bao (2013)44

2 0.24 Acupuncture for cancer pain in adults Paley, CA (2011)23

3 0.15 Electroacupuncture for fatigue, sleep, and psychological distress in breast cancer patients 

with aromatase inhibitor-related arthralgia: A randomized trial

Jun J. Mao (2014)43

4 0.14 Clinical practice guidelines on the evidence-based use of integrative therapies during and 

after breast cancer treatment

Heather Greenlee (2017)39

5 0.13 Randomized sham-controlled pilot trial of weekly electro-acupuncture for the 

prevention of taxane-induced peripheral neuropathy in women with early stage breast 
cancer

Heather Greenlee (2016)59
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for approximately 30% of female cancers79 and has become the top cancer among women. Breast cancer has a high 
survival rate after aggressive treatment. However, some side effects that emerge with chemotherapy, surgery, or 
pharmacological treatment affect the quality of life and even the treatment process. In recent years, some RCTs have 
verified that acupuncture is effective in alleviating pain in breast cancer, including chemotherapy-induced peripheral 
neuropathy,59 musculoskeletal symptoms and arthralgia caused by aromatase inhibitors.44 In addition, a feasibility study 
showed that acupuncture is a feasible option for postoperative breast cancer patients.80 These studies supplied solid 
evidence on acupuncture for breast cancer pain. A clinical guideline suggested that acupuncture could be considered for 
the management of pain in breast cancer patients.38

Based on the cluster of keywords, multiple myeloma is probably the hotspot disease of cancer in this field. Multiple 
myeloma is a hematologic malignancy, with a prevalence of 588,161 people worldwide per year.81 Some studies confirm 
that acupuncture can decrease peripheral neuropathy in patients with multiple myeloma caused by chemotherapy60 and 
reduce the use of pain medications in multiple myeloma patients undergoing autologous hematopoietic stem cell 
transplantation.82

Intervention Techniques
In conformity with the frequency and centrality of the keywords, we conjectured that electroacupuncture may be the most 
therapeutic technique in this field. Electroacupuncture could exert continuous stimulation on specific acupoints. 
Electroacupuncture blocks pain by activating a variety of bioactive chemicals through peripheral, spinal, and supraspinal 
mechanisms.83 A study showed that electroacupuncture attenuates morphine tolerance via inhibiting the PI3K/Akt/JNK1/2 
signaling pathway of rats with bone cancer pain.84 Electroacupuncture alleviates paclitaxel-induced peripheral neuropathic 
pain by suppressing TLR4 signaling and upregulating TRPV1 in dorsal root ganglion neurons of rat.85 A study proved that 
electroacupuncture decreased the symptoms of fatigue, sleep, and psychological distress in breast cancer patients by 
alleviating aromatase inhibitor-related arthralgia.43 An RCT showed that electroacupuncture reduced postoperative 
analgesic requirements of colorectal cancer patients.86

In addition, bee venom acupuncture (BVA), as a new acupuncture treatment, is probably the hotspot in this field 
according to the cluster of keywords. BVA involves stimulating the acupoint with diluted bee venom, which has been 
proven effective in osteoarthritis of the knee, rheumatoid arthritis, peripheral neuropathies, pain, stroke and Parkinson’s 
disease.87,88 Strikingly, BVA has been proven to be effective for neuropathic pain induced by chemotherapy in animal 
models.89,90

Figure 12 Map of the top 21 references with the strongest citation bursts. 
Note: In this figure, “bold number” represents the start times of the burst.
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Type of Cancer Pain
Postoperative Pain
Based on the clusters of keywords (#2 postoperative pain), postoperative pain is probably the most common type of 
cancer pain in this field. Surgery is a common therapy for cancer patients, while pain induced by surgery remains 
a serious problem. A bibliometric analysis of acupuncture for postoperative pain showed that acupuncture is involved in 
analgesia in lung cancer surgery and gastric cancer surgery.91 An RCT showed that transcutaneous electrical acupoint 
stimulation could be a feasible approach for sedation and postoperative analgesia in thoracoscopic pulmonary resection.92 

A clinical study revealed that transcutaneous electrical acupoint stimulation pretreatment could reduce chronic pain 6 
months after mastectomy.93

Peripheral Neuropathic Pain Syndrome
Based on the clusters of references (#3 taxane-induced peripheral neuropathy, #5 chemotherapy-induced peripheral 
neuropathy), peripheral neuropathic pain is probably the most common type of cancer pain in this field. Some 
chemotherapy drugs can damage the peripheral nerves, ultimately resulting in chemotherapy-induced peripheral neuro-
pathy (CIPN), which presents severe neuropathic pain syndrome. The severity of the acute syndrome may require 
reducing the dose of chemotherapy or even ceasing it, with potential impact on tumour control and survival. CIPN can 
persist for months or year after the cessation of chemotherapy.94,95 Currently, we have no effective preventive and limited 
treatment options to relieve pain symptoms in CIPN.96

Acupuncture, as a early form and foundation of peripheral stimulation,97,98 provide an alternative or adjunctive 
therapy for neuropathic pain via increasing the level of spinal or brain 5-hydroxytryptamine (5-HT), norepinephrine 
(NE), and opioid peptides.99 Acupuncture are beneficial and cost-effective approaches for easing peripheral neuropathic 
pain and hence can be considered for peripheral neuropathic pain management.100 A study showed that acupuncture 
resulted in significant improvement in CIPN symptoms compared with usual care.101 An RCT of 104 patients suggested 
that acupuncture combined with methylcobalamin in the treatment of CIPN in patients with multiple myeloma showed 
a better outcome than methylcobalamin administration alone.47 A systematic review and meta-analysis of 386 cancer 
patients revealed that acupuncture could effectively relieve CIPN pain and functional limitation.102

Aromatase Inhibitors-Associated Arthralgia Syndrome
Aromatase inhibitors have radically changed the prognosis of hormone receptor positive breast cancer in post- 
menopausal women. However, side-effects induced by aromatase inhibitors impact the effect and quality of breast 
cancer. Among them, Aromatase inhibitors-associated arthralgia syndrome(AIA), which consists of symmetrical joint 
pain, mainly affecting hands, wrists and knees, and sometimes lower back, hips, shoulders and feet, is one of the leading 
causes of therapy discontinuation.103 According to the co-cited references analysis, the article published by Dawn 
L. Hershman (2018)40 and (2013)44 with the most frequency and centrality respectively, which indicated that acupuncture 
for joint pain induced by aromatase inhibitors in patients with breast cancer has aroused much attention. A systematic 
review and meta-analysis of 603 breast cancer patients showed that acupuncture is a safe and effective treatment for 
breast cancer patients with AIA.104

Research Trends and Frontiers
The clusters of keywords, “#5 Randomized controlled trial”, and the high frequency and centrality of keywords 
indicated that RCTs are an important research method in this topic, and the high frequency and centrality of cited 
references verified this. Evidence-based evaluation is also a current trend in this topic from the reference co-citation 
analysis.

According to the newest burst keywords, “mechanism”, with the highest strength value, may be a research trend in 
acupuncture for cancer pain. To date, research on the mechanism of acupuncture for cancer pain has mainly concentrated 
on cancer-induced bone pain in rat models. Bone is one of the most common sites for metastasis in cancer, particularly in 
patients with multiple myeloma, breast, prostate or lung cancer,105,106 and bone pain is one of the most common types of 
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chronic pain in these patients.107 The underlying mechanism of cancer-induced bone pain includes reducing the 
expression of CXCL12 by inhibiting the activation of NF-κB,108 suppressing the expression of 5-HT and 5-HT3AR, 
and increasing the expression of MOR and endomorphin-1 in the RVM-spinal cord pathway.109 Recently, animal research 
revealed mTOR as a potential target in bone cancer pain and electroacupuncture analgesia.110 For better develop-
ment and application in this field, more experiments need to be conducted to explore the mechanism of acupuncture 
for cancer pain.

Strengths and Limitations
The strength of this study is that we performed a visual analysis of the literature related to acupuncture treatment for 
cancer pain and summarized the current research status and research frontiers in this field. However, this study also has 
certain limitations that need to be addressed. First, due to CiteSpace being unable to analyze cited references for other 
databases, we only extracted publications from the Web of Science Core Collection, which may lead to publication bias. 
In addition, with the continuous addition of publications, the findings of this study may have a certain lag.

Conclusion
This study discloses the research status and emerging trends of acupuncture for cancer pain during the past decade from 
the perspective of bibliometric analysis via CiteSpace. The annual volume of publications suggests that the field of 
acupuncture therapy for cancer pain has been on the rise. The general quality of research on acupuncture therapy for 
cancer pain needs to be further improved. More studies without language and academic barriers need to be performed to 
enhance global cooperation and communications. The current research hotspots concentrate on breast cancer and multiple 
myeloma, electroacupuncture, bee venom acupuncture, postoperative pain, peripheral neuropathic pain syndrome, and 
aromatase inhibitors-associated arthralgia syndrome. The research trends and frontiers include clinical trials, evidence- 
based evaluations and the mechanism of acupuncture for cancer pain. Furthermore, more rigorous clinical trials and more 
research exploring related mechanisms are needed in the future.

Abbreviations
RCT, randomized controlled trial; WoS, Web of Science; IF, impact factor; CIPN, chemotherapy-induced peripheral 
neuropathy; BVA, bee venom acupuncture; AIA, Aromatase inhibitors-associated arthralgia syndrome.

Data Sharing Statement
The raw data of this article can be obtained by contacting FL, XL, and WQ directly.

Acknowledgments
The authors express their appreciation for Prof. Chaomei Chen, who developed CiteSpace and allowed us to access it.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work.

Funding
This study was supported by the National Natural Science Foundation of China (No. U21A20404) and the General 
Program of the National Natural Science Foundation of China (No. 82074556).

Disclosure
The authors report no conflicts of interest in this work.

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S395421                                                                                                                                                                                                                       

DovePress                                                                                                                         
999

Dovepress                                                                                                                                                              Ling et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


References
1. Gulland A. Global cancer prevalence is growing at “alarming pace”, says WHO. BMJ. 2014;348(feb04 13):g1338. doi:10.1136/bmj.g1338
2. van den Beuken-van Everdingen MH, Hochstenbach LM, Joosten EA, Tjan-Heijnen VC, Janssen DJ. Update on prevalence of pain in patients 

with cancer: systematic review and meta-analysis. J Pain Symptom Manage. 2016;51(6):1070–1090.e9.
3. Kwekkeboom KL. Cancer symptom cluster management. Semin Oncol Nurs. 2016;32(4):373–382.
4. World Health Organization. WHO Guidelines for the Pharmacological and Radiotherapeutic Management of Cancer Pain in Adults and 

Adolescents. Geneva, Switzerland: World Health Organization; 2018.
5. Bruera E, Paice JA. Cancer pain management: safe and effective use of opioids. Am Soc Clin Oncol Educ Book. 2015;e593–e599. doi:10.14694/ 

EdBook_AM.2015.35.e593
6. Afsharimani B, Cabot P, Parat MO. Morphine and tumor growth and metastasis. Cancer Metastasis Rev. 2011;30(2):225–238.
7. Maindet C, Burnod A, Minello C, George B, Allano G, Lemaire A. Strategies of complementary and integrative therapies in cancer-related 

pain-attaining exhaustive cancer pain management. Support Care Cancer. 2019;27(8):3119–3132.
8. Woodbury A, Myles B. Integrative therapies in cancer pain. Cancer Treat Res. 2021;182:281–302.
9. Patel M, Urits I, Kaye AD, Viswanath O. The role of acupuncture in the treatment of chronic pain. Best Pract Res Clin Anaesthesiol. 2020;34 

(3):603–616.
10. Kelly RB, Willis J. Acupuncture for Pain. Am Fam Physician. 2019;100(2):89–96.
11. Mao JJ, Liou KT, Baser RE, et al. Effectiveness of electroacupuncture or auricular acupuncture vs usual care for chronic musculoskeletal pain 

among cancer survivors: the PEACE randomized clinical trial. JAMA Oncol. 2021;7(5):720–727. doi:10.1001/jamaoncol.2021.0310
12. Ludmila de Oliveira R, Iunes DH, Nogueira DA, Stefanello J, Gradim CVC. Effectiveness of auricular acupuncture in the treatment of cancer 

pain: randomized clinical trial. Revista da Escola de Enfermagem da USP. 2018;52:e03402. doi:10.1590/S1980-220X2017040503402
13. Xu L-P, Yang S-L, Su S-Q, Huang B-X, Lan X-M, Yao R-J. Effect of wrist-ankle acupuncture therapy combined with auricular acupuncture on 

cancer pain: a four-parallel arm randomized controlled trial. Complement Ther Clin Pract. 2020;39:101170. doi:10.1016/j.ctcp.2020.101170
14. He Y, Guo X, May BH, et al. Clinical evidence for association of acupuncture and acupressure with improved cancer pain: a systematic review 

and meta-analysis. JAMA Oncol. 2020;6(2):271–278. doi:10.1001/jamaoncol.2019.5233
15. Ge L, Wang Q, He Y, et al. Acupuncture for cancer pain: an evidence-based clinical practice guideline. Chin Med. 2022;17(1):8. doi:10.1186/ 

s13020-021-00558-4
16. Swarm RA, Paice JA, Anghelescu DL, et al. Adult cancer pain, version 3.2019, NCCN clinical practice guidelines in oncology. J Natl Compr 

Canc Netw. 2019;17(8):977–1007. doi:10.6004/jnccn.2019.0038
17. Chen C. The centrality of pivotal points in the evolution of scientific networks. In: Proceedings of the 10th International Conference on 

Intelligent User Interfaces. San Diego, CA, USA: ACM; 2005:98–105.
18. Chen C. CiteSpace II: detecting and visualizing emerging trends and transient patterns in scientific literature. J Am Soc Inf Sci Technol. 2006;57 

(3):359–377.
19. Zhang Y, Li C, Ji X, Yun C, Wang M, Luo X. The knowledge domain and emerging trends in phytoremediation: a scientometric analysis with 

CiteSpace. Environ Sci Pollut Res Int. 2020;27(13):15515–15536.
20. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and 

mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424.
21. Chen L, Lin CC, Huang TW, et al. Effect of acupuncture on aromatase inhibitor-induced arthralgia in patients with breast cancer: a 

meta-analysis of randomized controlled trials. Breast. 2017;33:132–138.
22. Hu C, Zhang H, Wu W, et al. Acupuncture for Pain Management in Cancer: a Systematic Review and Meta-Analysis. Evid Based Complement 

Alternat Med. 2016;2016:1720239.
23. Paley CA, Johnson MI, Tashani OA, Bagnall AM. Acupuncture for cancer pain in adults. Cochrane Database Syst Rev. 2015;2015(10): 

Cd007753.
24. Paice JA, Portenoy R, Lacchetti C, et al. Management of Chronic Pain in Survivors of Adult Cancers: American Society of Clinical Oncology 

Clinical Practice Guideline. J Clin Oncol. 2016;34(27):3325–3345.
25. Lu W, Dean-Clower E, Doherty-Gilman A, Rosenthal DS. The value of acupuncture in cancer care. Hematol Oncol Clin North Am. 2008;22 

(4):631–648.
26. Chiu HY, Hsieh YJ, Tsai PS. Systematic review and meta-analysis of acupuncture to reduce cancer-related pain. Eur J Cancer Care. 2017;26:2.
27. Walker EM, Rodriguez AI, Kohn B, et al. Acupuncture versus venlafaxine for the management of vasomotor symptoms in patients with 

hormone receptor-positive breast cancer: a randomized controlled trial. J Clin Oncol. 2010;28(4):634–640.
28. Bae K, Yoo HS, Lamoury G, Boyle F, Rosenthal DS, Oh B. Acupuncture for aromatase inhibitor-induced arthralgia: a systematic review. Integr 

Cancer Ther. 2015;14(6):496–502.
29. Fallon M, Giusti R, Aielli F, et al. Management of cancer pain in adult patients: ESMO clinical practice guidelines. Ann Oncol. 2018;29 

(Suppl4):iv166–iv191.
30. Yun H, Sun L, Mao JJ. Growth of integrative medicine at leading cancer centers between 2009 and 2016: a systematic analysis of 

NCI-designated comprehensive cancer center websites. J Natl Cancer Inst Monogr. 2017;2017:52.
31. Mao JJ, Xie SX, Farrar JT, et al. A randomised trial of electro-acupuncture for arthralgia related to aromatase inhibitor use. Eur J Cancer. 

2014;50(2):267–276.
32. Crew KD, Capodice JL, Greenlee H, et al. Randomized, blinded, sham-controlled trial of acupuncture for the management of aromatase 

inhibitor-associated joint symptoms in women with early-stage breast cancer. J Clin Oncol. 2010;28(7):1154–1160.
33. Kim K, Lee S. Intradermal acupuncture along with analgesics for pain control in advanced cancer cases: a pilot, randomized, patient-assessor- 

blinded, controlled trial. Integr Cancer Ther. 2018;17(4):1137–1143.
34. Zia FZ, Olaku O, Bao T, et al. The national cancer institute’s conference on acupuncture for symptom management in oncology: state of the 

science, evidence, and research gaps. J Natl Cancer Inst Monogr. 2017;2017:52.
35. Vickers AJ, Vertosick EA, Lewith G, et al. Acupuncture for chronic pain: update of an individual patient data meta-analysis. J Pain. 2018;19 

(5):455–474.

https://doi.org/10.2147/JPR.S395421                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2023:16 1000

Ling et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1136/bmj.g1338
https://doi.org/10.14694/EdBook_AM.2015.35.e593
https://doi.org/10.14694/EdBook_AM.2015.35.e593
https://doi.org/10.1001/jamaoncol.2021.0310
https://doi.org/10.1590/S1980-220X2017040503402
https://doi.org/10.1016/j.ctcp.2020.101170
https://doi.org/10.1001/jamaoncol.2019.5233
https://doi.org/10.1186/s13020-021-00558-4
https://doi.org/10.1186/s13020-021-00558-4
https://doi.org/10.6004/jnccn.2019.0038
https://www.dovepress.com
https://www.dovepress.com


36. Chien TJ, Liu CY, Chang YF, Fang CJ, Hsu CH. Acupuncture for treating aromatase inhibitor-related arthralgia in breast cancer: a systematic 
review and meta-analysis. J Altern Complement Med. 2015;21(5):251–260.

37. Oh B, Kimble B, Costa DS, et al. Acupuncture for treatment of arthralgia secondary to aromatase inhibitor therapy in women with early breast 
cancer: pilot study. Acupunct Med. 2013;31(3):264–271.

38. Lyman GH, Greenlee H, Bohlke K, et al. Integrative therapies during and after breast cancer treatment: ASCO endorsement of the SIO clinical 
practice guideline. J Clin Oncol. 2018;36(25):2647–2655.

39. Greenlee H, DuPont-Reyes MJ, Balneaves LG, et al. Clinical practice guidelines on the evidence-based use of integrative therapies during and 
after breast cancer treatment. CA Cancer J Clin. 2017;67(3):194–232.

40. Hershman DL, Unger JM, Greenlee H, et al. Effect of acupuncture vs sham acupuncture or waitlist control on joint pain related to aromatase 
inhibitors among women with early-stage breast cancer: a randomized clinical trial. JAMA. 2018;320(2):167–176.

41. Lau CHY, Wu X, Chung VCH, et al. Acupuncture and related therapies for symptom management in palliative cancer care: systematic review 
and meta-analysis. Medicine. 2016;95(9):e2901.

42. Witt CM, Balneaves LG, Cardoso MJ, et al. A Comprehensive Definition for Integrative Oncology. J Natl Cancer Inst Monogr. 2017;2017:52.
43. Mao JJ, Farrar JT, Bruner D, et al. Electroacupuncture for fatigue, sleep, and psychological distress in breast cancer patients with aromatase 

inhibitor-related arthralgia: a randomized trial. Cancer. 2014;120(23):3744–3751.
44. Bao T, Cai L, Giles JT, et al. A dual-center randomized controlled double blind trial assessing the effect of acupuncture in reducing 

musculoskeletal symptoms in breast cancer patients taking aromatase inhibitors. Breast Cancer Res Treat. 2013;138(1):167–174.
45. Choi TY, Kim JI, Lim HJ, Lee MS. Acupuncture for managing cancer-related insomnia: a systematic review of randomized clinical trials. Integr 

Cancer Ther. 2017;16(2):135–146.
46. Greenlee H, Balneaves LG, Carlson LE, et al. Clinical practice guidelines on the use of integrative therapies as supportive care in patients 

treated for breast cancer. J Natl Cancer Inst Monogr. 2014;2014(50):346–358.
47. Han X, Wang L, Shi H, et al. Acupuncture combined with methylcobalamin for the treatment of chemotherapy-induced peripheral neuropathy in 

patients with multiple myeloma. BMC Cancer. 2017;17(1):40.
48. Mao JJ, Bowman MA, Xie SX, Bruner D, DeMichele A, Farrar JT. Electroacupuncture versus gabapentin for hot flashes among breast cancer 

survivors: a randomized placebo-controlled trial. J Clin Oncol. 2015;33(31):3615–3620.
49. Bao T, Goloubeva O, Pelser C, et al. A pilot study of acupuncture in treating bortezomib-induced peripheral neuropathy in patients with 

multiple myeloma. Integr Cancer Ther. 2014;13(5):396–404.
50. Choi TY, Lee MS, Kim TH, Zaslawski C, Ernst E. Acupuncture for the treatment of cancer pain: a systematic review of randomised clinical 

trials. Support Care Cancer. 2012;20(6):1147–1158.
51. Lesi G, Razzini G, Musti MA, et al. Acupuncture as an integrative approach for the treatment of hot flashes in women with breast cancer: 

a prospective multicenter randomized controlled trial (AcCliMaT). J Clin Oncol. 2016;34(15):1795–1802.
52. Bao T, Zhang R, Badros A, Lao L. Acupuncture treatment for bortezomib-induced peripheral neuropathy: a case report. Pain Res Treat. 

2011;2011:920807.
53. Garcia MK, McQuade J, Haddad R, et al. Systematic review of acupuncture in cancer care: a synthesis of the evidence. J Clin Oncol. 2013;31 

(7):952–960.
54. Bao T, Seidman AD, Piulson L, et al. A phase IIA trial of acupuncture to reduce chemotherapy-induced peripheral neuropathy severity during 

neoadjuvant or adjuvant weekly paclitaxel chemotherapy in breast cancer patients. Eur J Cancer. 2018;101:12–19.
55. Yao C, Xu Y, Chen L, et al. Effects of warm acupuncture on breast cancer-related chronic lymphedema: a randomized controlled trial. Curr 

Oncol. 2016;23(1):e27–34.
56. Donald GK, Tobin I, Stringer J. Evaluation of acupuncture in the management of chemotherapy-induced peripheral neuropathy. Acupunct Med. 

2011;29(3):230–233.
57. Staff NP, Grisold A, Grisold W, Windebank AJ. Chemotherapy-induced peripheral neuropathy: a current review. Ann Neurol. 2017;81 

(6):772–781.
58. Lu W, Giobbie-Hurder A, Freedman RA, et al. Acupuncture for chemotherapy-induced peripheral neuropathy in breast cancer survivors: 

a randomized controlled pilot trial. Oncologist. 2020;25(4):310–318.
59. Greenlee H, Crew KD, Capodice J, et al. Randomized sham-controlled pilot trial of weekly electro-acupuncture for the prevention of 

taxane-induced peripheral neuropathy in women with early stage breast cancer. Breast Cancer Res Treat. 2016;156(3):453–464.
60. Garcia MK, Cohen L, Guo Y, et al. Electroacupuncture for thalidomide/bortezomib-induced peripheral neuropathy in multiple myeloma: 

a feasibility study. J Hematol Oncol. 2014;7:41.
61. Schroeder S, Meyer-Hamme G, Epplée S. Acupuncture for chemotherapy-induced peripheral neuropathy (CIPN): a pilot study using 

neurography. Acupunct Med. 2012;30(1):4–7.
62. Hershman DL, Lacchetti C, Dworkin RH, et al. Prevention and management of chemotherapy-induced peripheral neuropathy in survivors of 

adult cancers: American society of clinical oncology clinical practice guideline. J Clin Oncol. 2014;32(18):1941–1967.
63. Seretny M, Currie GL, Sena ES, et al. Incidence, prevalence, and predictors of chemotherapy-induced peripheral neuropathy: a systematic 

review and meta-analysis. Pain. 2014;155(12):2461–2470.
64. Garcia MK, Graham-Getty L, Haddad R, et al. Systematic review of acupuncture to control hot flashes in cancer patients. Cancer. 2015;121 

(22):3948–3958.
65. Dimitrova A, Murchison C, Oken B. Acupuncture for the treatment of peripheral neuropathy: a systematic review and meta-analysis. J Altern 

Complement Med. 2017;23(3):164–179.
66. Runowicz CD, Leach CR, Henry NL, et al. American cancer society/American society of clinical oncology breast cancer survivorship care 

guideline. CA Cancer J Clin. 2016;66(1):43–73.
67. Ligibel JA, Barry WT, Alfano C, et al. Randomized Phase III trial evaluating the role of weight loss in adjuvant treatment of overweight and 

obese women with early breast cancer (Alliance A011401): study design. NPJ Breast Cancer. 2017;3:37.
68. Rithirangsriroj K, Manchana T, Akkayagorn L. Efficacy of acupuncture in prevention of delayed chemotherapy induced nausea and vomiting in 

gynecologic cancer patients. Gynecol Oncol. 2015;136(1):82–86.

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S395421                                                                                                                                                                                                                       

DovePress                                                                                                                       
1001

Dovepress                                                                                                                                                              Ling et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


69. Kim W, Lee WB, Lee JW, et al. Traditional herbal medicine as adjunctive therapy for breast cancer: a systematic review. Complement Ther 
Med. 2015;23(4):626–632.

70. Chung VCH, Wu X, Lu P, et al. Chinese herbal medicine for symptom management in cancer palliative care: systematic review and 
meta-analysis. Medicine. 2016;95(7):e2793.

71. Zeng Y, Luo T, Finnegan-John J, Cheng AS. Meta-analysis of randomized controlled trials of acupuncture for cancer-related fatigue. Integr 
Cancer Ther. 2014;13(3):193–200.

72. Loprinzi CL, Lacchetti C, Bleeker J, et al. Prevention and management of chemotherapy-induced peripheral neuropathy in survivors of adult 
cancers: ASCO guideline update. J Clin Oncol. 2020;38(28):3325–3348.

73. Lian WL, Pan MQ, Zhou DH, Zhang ZJ. Effectiveness of acupuncture for palliative care in cancer patients: a systematic review. Chin J Integr 
Med. 2014;20(2):136–147.

74. Cassileth B, Trevisan C, Gubili J. Complementary therapies for cancer pain. Curr Pain Headache Rep. 2007;11(4):265–269.
75. Lee HJ, Lee JH, Lee EO, et al. Substance P and beta endorphin mediate electroacupuncture induced analgesic activity in mouse cancer pain 

model. Acupunct Electrother Res. 2009;34(1–2):27–40.
76. Zhang RX, Li A, Liu B, et al. Electroacupuncture attenuates bone cancer pain and inhibits spinal interleukin-1 beta expression in a rat model. 

Anesth Analg. 2007;105(5):1482–1488.
77. Zhang RX, Li A, Liu B, et al. Electroacupuncture attenuates bone-cancer-induced hyperalgesia and inhibits spinal preprodynorphin expression 

in a rat model. Eur J Pain. 2008;12(7):870–878.
78. Deng G, Bao T, Mao JJ. Understanding the benefits of acupuncture treatment for cancer pain management. Oncology. 2018;32(6):310–316.
79. Loibl S, Poortmans P, Morrow M, Denkert C, Curigliano G. Breast cancer. Lancet. 2021;397(10286):1750–1769.
80. Mallory MJ, Croghan KA, Sandhu NP, et al. Acupuncture in the postoperative setting for breast cancer patients: a feasibility study. Am J Chin 

Med. 2015;43(1):45–56.
81. Cowan AJ, Green DJ, Kwok M, et al. Diagnosis and management of multiple myeloma: a review. JAMA. 2022;327(5):464–477.
82. Deng G, Giralt S, Chung DJ, et al. Acupuncture for reduction of symptom burden in multiple myeloma patients undergoing autologous 

hematopoietic stem cell transplantation: a randomized sham-controlled trial. Support Care Cancer. 2018;26(2):657–665.
83. Zhang R, Lao L, Ren K, Berman BM. Mechanisms of acupuncture-electroacupuncture on persistent pain. Anesthesiology. 2014;120 

(2):482–503.
84. Jiang B, Zhong X, Fang J, et al. Electroacupuncture attenuates morphine tolerance in rats with bone cancer pain by Inhibiting PI3K/Akt/JNK1/2 

signaling pathway in the spinal dorsal horn. Integr Cancer Ther. 2021;20:1534735421995237.
85. Li Y, Yin C, Li X, et al. Electroacupuncture alleviates paclitaxel-induced peripheral neuropathic pain in rats via suppressing TLR4 signaling and 

TRPV1 upregulation in sensory neurons. Int J Mol Sci. 2019;20:23.
86. Ng SSM, Leung WW, Mak TWC, et al. Electroacupuncture reduces duration of postoperative ileus after laparoscopic surgery for colorectal 

cancer. Gastroenterology. 2013;144(2):307–313.e1.
87. Cherniack EP, Govorushko S. To bee or not to bee: the potential efficacy and safety of bee venom acupuncture in humans. Toxicon. 

2018;154:74–78.
88. Lee MS, Pittler MH, Shin BC, Kong JC, Ernst E. Bee venom acupuncture for musculoskeletal pain: a review. J Pain. 2008;9(4):289–297.
89. Kim W, Kim MJ, Go D, Min BI, Na HS, Kim SK. Combined effects of bee venom acupuncture and morphine on oxaliplatin-induced 

neuropathic pain in mice. Toxins. 2016;8(2):33.
90. Choi J, Jeon C, Lee JH, et al. Suppressive effects of bee venom acupuncture on paclitaxel-induced neuropathic pain in rats: mediation by spinal 

α2-adrenergic receptor. Toxins. 2017;9(11):351.
91. Liu Y, Huang L, Xu G, et al. The application of acupuncture therapy for postoperative pain over the past 20 years: a bibliometric analysis. 

J Pain Res. 2022;15:2085–2104.
92. Chen J, Zhang Y, Li X, et al. Efficacy of transcutaneous electrical acupoint stimulation combined with general anesthesia for sedation and 

postoperative analgesia in minimally invasive lung cancer surgery: a randomized, double-blind, placebo-controlled trial. Thorac Cancer. 
2020;11(4):928–934.

93. Lu Z, Wang Q, Sun X, et al. Transcutaneous electrical acupoint stimulation before surgery reduces chronic pain after mastectomy: a randomized 
clinical trial. J Clin Anesth. 2021;74:110453.

94. Boyette-Davis JA, Cata JP, Zhang H, et al. Follow-up psychophysical studies in bortezomib-related chemoneuropathy patients. J Pain. 2011;12 
(9):1017–1024.

95. Dougherty PM, Cata JP, Cordella JV, Burton A, Weng HR. Taxol-induced sensory disturbance is characterized by preferential impairment of 
myelinated fiber function in cancer patients. Pain. 2004;109(1–2):132–142.

96. Sałat K. Chemotherapy-induced peripheral neuropathy-part 2: focus on the prevention of oxaliplatin-induced neurotoxicity. Pharmacol Rep. 
2020;72(3):508–527.

97. Ottestad E, Gulati A. Advances in peripheral nerve stimulation: more clinical options, more science. Pain Med. 2020;21(Suppl Supplement_1): 
S1–s2. doi:10.1093/pm/pnaa198

98. Lin T, Gargya A, Singh H, Sivanesan E, Gulati A. Mechanism of peripheral nerve stimulation in chronic pain. Pain Med. 2020;21(Suppl 
Supplement_1):S6–s12. doi:10.1093/pm/pnaa164

99. Ma X, Chen W, Yang -N-N, et al. Potential mechanisms of acupuncture for neuropathic pain based on somatosensory system. Front Neurosci. 
2022;16:940343. doi:10.3389/fnins.2022.940343

100. Zhao W, Huang H, Liu K, et al. Acupuncture and moxibustion for peripheral neuropathic pain: a frequentist network meta-analysis and 
cost-effectiveness evaluation. Evid Based Complement Alternat Med. 2022;2022:6886465. doi:10.1155/2022/6886465

101. Bao T, Patil S, Chen C, et al. Effect of acupuncture vs sham procedure on chemotherapy-induced peripheral neuropathy symptoms: 
a randomized clinical trial. JAMA Netw Open. 2020;3(3):e200681. doi:10.1001/jamanetworkopen.2020.0681

102. Chien T-J, Liu C-Y, Fang C-J, Kuo C-Y. The efficacy of acupuncture in chemotherapy-induced peripheral neuropathy: systematic review and 
meta-analysis. Integr Cancer Ther. 2019;18:1534735419886662. doi:10.1177/1534735419886662

103. Tenti S, Correale P, Cheleschi S, Fioravanti A, Pirtoli L. Aromatase Inhibitors—induced musculoskeletal disorders: current knowledge on 
clinical and molecular aspects. Int J Mol Sci. 2020;21(16):16. doi:10.3390/ijms21165625

https://doi.org/10.2147/JPR.S395421                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2023:16 1002

Ling et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/pm/pnaa198
https://doi.org/10.1093/pm/pnaa164
https://doi.org/10.3389/fnins.2022.940343
https://doi.org/10.1155/2022/6886465
https://doi.org/10.1001/jamanetworkopen.2020.0681
https://doi.org/10.1177/1534735419886662
https://doi.org/10.3390/ijms21165625
https://www.dovepress.com
https://www.dovepress.com


104. Liu X, Lu J, Wang G, et al. Acupuncture for Arthralgia Induced by Aromatase Inhibitors in Patients with Breast Cancer: a Systematic Review 
and Meta-analysis. Integr Cancer Ther. 2021;20:1534735420980811. doi:10.1177/1534735420980811

105. Ryan C, Stoltzfus KC, Horn S, et al. Epidemiology of bone metastases. Bone. 2022;158:115783. doi:10.1016/j.bone.2020.115783
106. Clézardin P, Coleman R, Puppo M, et al. Bone metastasis: mechanisms, therapies, and biomarkers. Physiol Rev. 2021;101(3):797–855. 

doi:10.1152/physrev.00012.2019
107. Jimenez-Andrade JM, Mantyh WG, Bloom AP, Ferng AS, Geffre CP, Mantyh PW. Bone cancer pain. Ann N Y Acad Sci. 2010;1198(1):173–181. 

doi:10.1111/j.1749-6632.2009.05429.x
108. Xu M, Fei Y, He Q, et al. Electroacupuncture attenuates cancer-induced bone pain via NF-κB/CXCL12 signaling in midbrain periaqueductal 

gray. ACS Chem Neurosci. 2021;12(18):3323–3334. doi:10.1021/acschemneuro.1c00224
109. Zhang C, Xia C, Zhang X, Li W, Miao X, Zhou Q. Wrist–ankle acupuncture attenuates cancer-induced bone pain by regulating descending pain- 

modulating system in a rat model. Chin Med. 2020;15(1):13. doi:10.1186/s13020-020-0289-y
110. Wang W, Zhou Y, Cai Y, et al. Phosphoproteomic profiling of rat’s dorsal root ganglia reveals mTOR as a potential target in bone cancer pain 

and electro-acupuncture’s analgesia. Front Pharmacol. 2021;12:593043. doi:10.3389/fphar.2021.593043

Journal of Pain Research                                                                                                                   Dovepress 

Publish your work in this journal 
The Journal of Pain Research is an international, peer reviewed, open access, online journal that welcomes laboratory and clinical findings in the 
fields of pain research and the prevention and management of pain. Original research, reviews, symposium reports, hypothesis formation and 
commentaries are all considered for publication. The manuscript management system is completely online and includes a very quick and fair 
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

Journal of Pain Research 2023:16                                                                                              DovePress                                                                                                                       1003

Dovepress                                                                                                                                                              Ling et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1177/1534735420980811
https://doi.org/10.1016/j.bone.2020.115783
https://doi.org/10.1152/physrev.00012.2019
https://doi.org/10.1111/j.1749-6632.2009.05429.x
https://doi.org/10.1021/acschemneuro.1c00224
https://doi.org/10.1186/s13020-020-0289-y
https://doi.org/10.3389/fphar.2021.593043
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Data Sources and Search Strategy
	Data Analysis

	Results
	Annual Publications and Trends
	Analysis of Journals
	Analysis of Cited Journals
	Analysis of Countries/Regions
	Analysis of Institutions
	Analysis of Authors and Cited Authors
	Cited Authors
	Keyword Co-Occurrence Analysis
	Reference Co-Citation Analysis

	Discussion
	General Information
	Research Hotspots and Trends
	Research Hotspot: Types of Cancer
	Intervention Techniques
	Type of Cancer Pain
	Postoperative Pain

	Peripheral Neuropathic Pain Syndrome
	Aromatase Inhibitors-Associated Arthralgia Syndrome
	Research Trends and Frontiers

	Strengths and Limitations
	Conclusion
	Abbreviations
	Data Sharing Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

